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EXECUTIVE SUMMARY

This Phase I data quality objective (DQO) summary report supports the remedial
investigation/feasibility study (RI/FS) and remedial action decision-making processes for the
200-PW-1 Organic Rich/Plutonium Rich Waste Group Operable Unit (OU). A Rl of the
200-PW-1 OU will be conducted under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980. The 200-PW-1 OU consists of eight waste sites
including cribs, trenches, and two unplanned rejease sites. Two waste sites in the 200-PW-1 OU
have tentatively been identified as representative sites in the Waste Site Grouping for 200 Area
Soil Investigations report (DOE-RL 1997b) and the 200 Areas Remedial Investigation/Feasibility
Study Implementation Plan — Environmental Restoration Program (hereinafter referred to as the
Implementation Plan) (DOE-RL 1999),

Another RIFS DQO (Phase II) will be performed for the 200-PW-1 OU waste sites that
addresses the dispersed carbon tetrachloride plume underlying a portion of the Hanford 200 West
Arca. The sampling requirements identified in the two DQO summary reports will be combined
in the sampling and analysis plan within the 200-PW-1 OU work plan.

The waste sites in the 200-PW-1 OU received effluents from the Z Plant Complex, including the
Plutonium Finishing Plant processes, which contained significant concentrations of chemicals.
and radionuclides. Data collected during the RI will be used to determine if the waste sites are
contaminated above levels that will require remedial action, to suppott evaluation of remedial
alternatives and/or closure strategies, and to verify or refine the preliminary conceptual
contaminant distribution models, The data will be gencrated mainly through soi) sampling and
analysis.

This DQO effort follows the concepts developed in the Implementation Plan (DOE-RL 1999) for
using analogous site contaminant data to reduce the amount of characterization required to
support RUFS decisions. These concepts involve grouping sites with similar process histories,
structures, and contaminants and then choosing one or more representative sites for '
comprehensive field investigation, including sampling during Ri acnvmﬂ Findings from the R1
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at representative sites are then used to make remedial action decisions for all of the waste sites in
the OU. Nonrepresentative sites for which field data have not been (or will not be) collected are
assumed to have contaminant characteristics similar to the representative sites that are
characterized. A Record of Decision for the OU will be issued through the RIUFS process using
the data collected during the RI. The analogous sites (i.¢., those not sampled during the RI) will
be addressed during the confirmatory sampling phase to ensure that the remedial action specified
in the Record of Decision is appropriate and to provide design data as needed. Following
remedial actions, verification samples will be collected to support site closeout.

The Washington State Department of Ecology’s document, Guidance on Sampling and Data
Analysis (Ecology 1995), was used in developing the sampling design for the RI. Because the
data will not be used to demonstrate compliance with a cleanup level, focused (biased) soil
sampling of areas selected with the highest contamination potential was selected over an
area-wide (unbiased) sample design. The concentrations of all contaminants in each soil sample
will be compared directly with the cleanup levels. A statistical analysis of the sampling data is
not appropriate for focused sampling schemes and, therefore, is not used in this report. The
locations of samples exceeding the cleanup level will be used to delineate the areas of soil
contamination that require a decision to be made on the need for remediation.

The proposed sampling locations were selected with the goal of intersecting the areas of highest
contamination and determining the veﬁical extent of contamination. The nature

(e.g., contaminant type and concelilration) and the vertical extent of the contamination are the
major R1 data needs. For sites that have not been adequately characterized, boreholes will be
drilled to the groundwater table and soil samples will be collected at specified locations within
the borehole. Geophysical logging of planned boreholes will also be performed.

The contaminants of potential concern were identified through process history information and
previous data collection efforts. Analytical performance criteria were based on Mode! Toxics
Control Act chemical compliance criteria (Washington Administrative Code 173-340) and other
applicable or relevant and appropriate requirements. In the absence of applicable or relevant and
appropriate requirements, other preliminary action levels were identified to determine analytical
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performance criteria. These levels provide the basis for identifying the laboratory or field
screening detection limits required to support remedial action decisions. A modified version of
the U.S. Environmental Protection Agency’s DQO guidance (EPA 1994a) was uged to identify

project data quality needs, to evaluate sampling and analysis options, and to document project
data quality decisions.
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PFP Plutonium Finishing Plan
PHMC Project Hanford Management Contractor
PNNL Pacific Northwest National Laboratory
PQL practical quantitation limit
PRF Plutonium Reclamation Facility
PRG preliminary remediation goal
PSQ principal study question
PUREX Plutonium-Uranium Extraction (Facility)
RDR/RAWP remedial design report/remedial action work plan
REDOX Reduction-Oxidation (Facility)
RESRAD RESidual RADioactivity dose model
RG rubber glove
RI remedial investigation
RL U.S. Department of Energy, Richland Operations Office
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RMC remote mechanical operations “C" line
ROD Record of Decision
- SAP sampling and analysis plan
SGL spectral gamma logging
STOMP - Subsurface Transport Over Multiple Phases
SvVoC semi-volatile organic compound
TBP tributyl phosphate
TIC tentatively identified compound
TOC total organic carbon
Tri-Party Hanford Federal Facility Agreement and Consent Order
Agreement
TRU waste materials contaminated with 100 nCi/g of transuranic materials
having half-lives longer than 20 years
UCL upper confidence level
UPR unplanned release
VOA volatile organic analyte
voC volatile organic compound
WAC Washington Administrative Code
WDOH Washington State Department of Health
WIDS Waste Information Data System
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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units

If You Know Mulriply By  To Get If You Know Multiply By  To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 fect
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 5g. centimeters 5q. centimeters 0.15% 5q. inches
5q. feet 0.093 8q. meters 8q. meters 10.76 sq. feet
sq. yards 0.0836 5q. meters 8. meters 1.19¢6 sq. yards
5q. miles 26 sq. kilometers 8q. kilometers 0.4 * 5g. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 2835 grams grams 0.035 ounces
pounds 0454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Yolume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 047 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 38 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters .
Temperaturs Temmperature
Fahrenheit subtract 32,  Celsius Celsins multiplyby  Fahrenheit

then 9/5, then add

multiply by 32

9
Radloactivity Radioactivity
picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 STEP 1 -STATE THE PROBLEM

The purpose of data quality objective (DQO) Step 1 is to state the problem clearly and concisely
and to ensure that the focus of the study is unambiguous.

11 INTRODUCTION

This Phase I summary report has been developed to support the remedial investigation/feasibility
study (RI/FS) and remedial action decision-making processes for the 200-PW-1 Organic
Rich/Plutonium Rich Waste Group Operable Unit (OU). A RI of the 200-PW-1 OU will be
conducted under the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA). The 200-PW-1 OU consists of eight waste sites that include cribs, trenches,
and two unplanned release (UPR) sites. T'wo waste sites in the 200-PW-1 OU have tentatively
been identified as representative sites in the Waste Site Grouping for 200 Areas Soil
Investigations report (DOE-RL 1997b) and the 200 Areas Remedial Investigation/Feasibility
Study Implementation Plan - Environmental Restoration Program (hereinafter referred to as the
Implementation Plan) (DOE-RL 1999).

Another RI/FS DQO (Phase II) will be performed for the 200-PW-1 OU waste sites that
addresses the dispersed carbon tetrachloride plume underlying & portion of the Hanford 200 West
Area. The sampling requirements identified in the two DQO summary reports will be combined
in the sampling and analysis plan (SAP) within the 200-PW-1 OU work plan.

The waste sites in the 200-PW-1 OU received effluents from the Z Plant Complex, including the
Plutonium Finishing Plant (PFP) processes, which contained significant concentrations of
chemicals and radionuclides. A map of the Hanford Site is provided in Figure 1-1 and depicts
the 200 Areas and vicinity (i.e., the location of the 200-PW-1 OU). Figure 1-2 identifies the
Jocations of the 200-PW-1 OU waste sites ard the associated source facilities.

This DQO summary report focuses on the development of sampling designs for the
representative (typical and worst-case) sites identified in the waste site grouping report
(DOE-RL 1997b) and the Implementation Plan (DOE-RL 1999). This DQO summary report
includes confirmation of the appropriate representative waste sites for implementation of the
analogous site concept for this OU,

The 216-Z-1A Tile Field is a typical waste site for the 200-PW-1 OU. Waste sites in this OU
received similar types of contaminants, but the estimated waste inventories vary significantly,
The 216-Z-9 Trench site is the worst-case site for this OU.

Remedial Investigation DQO Summary Report - 200-PW-1 QU Phase I Reprasentative Waste Sites
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Figure 1-1. Location of the Hanford Site and 200.PW-1 Operable Unit Waste Sites.
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Figure 1-2. 200-PW-1 Operable Unit Waste Sites Relative to Source Facllitfes.
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12 PROJECT SCOPE

This DQO summary report focuses on the representative waste sites associated with the
200-PW-1 Organic Rich/Plutonium Rich Waste Group OU, The scope of this project includes
the DQO process and development of a SAP for the two representative waste sites that will be
incorporated into an RI/FS work plan. The DQO summary report and SAP will provide the basis
for RI of the 200-PW-1 OU using the analogous site concept.

The Implementation Plan (DOE-RL. 1999) presents a consistent approach to data collection
activities associated with 200 Area assessment and remediation activities. The activities include
all phases of sampling required to support the completion of the CERCLA process, which is
outlined in Section 2.3 and depicted in Figure 2-2 of the Implementation Plan (DOE-RL 1999),
Specific activities include the following:

- o Data collection at representative sites defined for the waste group-specific OU work plan,
with an emphasis on verifying the conceptual contaminant distribution model(s). This will
support preparation of a risk evaluation, focused feasibility study, and remedial action
decision making.

* Data collection after issuance of the Record of Decision (ROD) to confirm that the analogous
sites in the specific waste group OU are represented by the conceptual contaminant
distribution model(s). In addition, data collection activities will be included as part of the
remedy selected for the waste group to provide site-specific information for preparation of
the remedial design report/remedial action work pilan (RDR/RAWP).

® Verification sampling will be performed to determine that remedial objectives have been
met. For the remove, treat, and dispose alternative, a RDR/RAWP will identify data
collection requirements to verify that remedial action objectives have been met. For sites
where wastes have been contained in place, an operating and maintenance (O&M) plan will
be prepared to demonstrate adequacy of the remedial action. For example, an O&M plan
would specify barrier performance monitoring activities.

This DQO process supports the data collection that will enable the cvaluation of remedial
alternatives and selection of a preferred alternative through the RUFS process. Additional DQO
processes will be conducted to define the sampling requirements for the other phases of data
collection. . The critical data needs of other Groundwater/Vadose Zone (GW/VZ) core projects
will be integrated in the 200-PW-1 RI/FS work plan/SAP and are not discussed in this DQO
report.

1.3 PROJECT OBJECTIVES

The objective of the DQO process for the 200-PW-1 Organic Rich/Plutonium Rich Waste Group
OU is to determine the environmental measurements necessary to support the RI/FS process and
remedial decision making, including refinement of the preliminary conceptual contaminant
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distribution model. Additionally, the DQO process supports development of a SAP for the RI,
which will be included as an appendix to the RUFS work plan.

Possible aiternatives identified in the Implementation Plan (DOE-RL 1999) include the
following:

No action alternative (no institutional controls)

Engineered multimedia barrier

Excavation and disposal of waste

Excavation, ex situ treatment, and geologic disposal of TRU-contaminated soil
In situ vitrification of soil

In situ grouting or stabilization

Monitored natural attenuation (with institutional controls).

14 PROJECT ASSUMPTIONS

Project assumptions for the RI include the following:

s The DQO process will be performed in accordance with BHI-EE-01, Environmental
Investigations Procedures, Procedure 1.2, “Data Quality Objectives,” and Section 6.1 of the
Implementation Plan (DOE-RL. 1999).

s The 200-PW-] is a source OU and the investigations will focus on vadose zone soil
contamination.

» The Final Hanford Comprehensive Land Use Plan Environmental Impact Statement
(DOE 1999) identifics land use in the near future (50 years) within the 200 Area land-use
boundary as industrial (exclusive) and centers mainly on waste management activities.

e The Implementation Plan (DOE-RL 1999) outlines the assessment and remediation approach
to be followed for the OU:

-~ Defines the mguﬁtoq framework

— Generally identifies the characterization approach

— Provides background information on 200 Area site conditions, operational history, and
secondary plans (e.g., quality assurance, health and safety, information management, and
waste management) . .

- Provides governing assumptions, including preliminary applicable or relevant and

appropeiate requirements (ARARs), land-use considerations, remedial action objectives,
and alternatives.

Remedial Investigation DQO Summary Report ~ 200-PW-1 OU Phase I Representative Waste Sites
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o The analogous site approach will be used. Characterization will be limited to representative
waste sites and the characterization will be used to reach remedial decisions for all waste
sites within the OU, The DQO effort will focus on representative waste sites within the OU.
Preliminary representative waste sites have been selected in the waste site grouping report
(DOE-RL 1997b) and the Implementation Plan (DOE-RL 1999) that were considered to be
representative of typical and worst-case conditions for the OU. Representative waste sites
for the 200-PW-1 OU are as follows:

- 216-Z-9 Trénch (worst-case site)
— 216-Z-1A Tile Field (typical site).

o Eight specific waste sites and two UPRs within the OU are listed in Appendix G of the
Implementation Plan (DOE-RL 1999). Sites identified in the 200-PW-1 OU are listed below:

- 216-T-19 Crib

~ 216-Z-1&2 Cribs

- 216-Z-1A Tile Field

- 216-Z-3 Crib

- 216-Z-9 Trench

- 216-Z-12 Crib

- 216-Z-18 Crib

- 241-Z-361 settling tank
- UPR-200-W-103

- UPR-200-W-110.

Sampling to characterize the non-representative waste sites is not included in the scope of the
200-PW-1 work plan.

s A review of the representative sites is a key component of the DQO process. The
representative sites identified in the waste site grouping report (DOE-RL 1997b) and the
Implementation Plan (DOE-RL 1999) have been revisited with the DQO scoping team
members and key decision makers to ensure that the appropriate sites are chosen. The final
selection of representative waste sites is considered flexible (i.e., different waste sites may be
selected as representative sites, or additional representative sites may be added).

e The representative waste sites in this OU are known to contain transuranic radionuclides at
concentrations greater than 100 nCi/g, indicating that some of the soils would be classified as
TRU-contaminated soils under U.S. Department of Encrgy (DOE) Guide 435.1-1 IITA.

o Existing characterization data from 200-PW-1 waste sites and analogous data (i.c., borehole
logging results from boreholes in the vicinity of the waste sites) will be used to support the
DQO process and to prepare the RUFS work plan. Based on historical site uses and current
contaminant of potential concern (COPC) information, it is recognized that certain waste site
contaminants of concern (COCs) will exceed action levels and that remediation will be
required. -

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites
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¢ A preliminary conceptual contaminant distribution mode] for the 200-PW-1 waste group in
general has been developed in Waste Site Grouping for 200 Area Soil Investigations
(DOE-RL 1997b). This preliminary conceptual contaminant distribution model provides an
initial prediction of the nature and extent of the primary COCs. Models for the representative
sites will be developed as part of the DQO effort and work plan preparation.

e Remedial actions will likely be required to achieve ARARs, including the industrial soil
cleanup standards of the Model Toxics Control Act (MTCA) (Washington Administrative
Code [WAC] 173-340) for chemical contaminants. The industrial standards are designated
Method C in MTCA. The radiological dose limits will be determined in the future. For
purposes of this DQO process, a dose limit range from 15 to 500 mrem/yr above natura)
background is applied for radionuclides in soil (refer to Global Issue #2 in Section 1.5.1).
Because the waste sites in this OU are contained within the exclusive land-use boundary for
the 200 Areas, an industrial land-use scenario is assumed.

e Potential data uses that need to be considered when developing DQOs include refinement of
the preliminary conceptual contaminant distribution model; evaluation of remedial action
alternatives, remedial action decisions, and risk assessment; and worker healith and safety.

o The environmental data collected will be used to support waste disposal. A subsequent DQO
process will be conducted for designation of the wastes generated during RUFS
characterization sampling.

o Wastes with mobile contaminants were disposed at these sites and may have impacted
groundwater in the past. However, evaluation of groundwater contamination and
remediation is not included in the scope of the work plan.

e The RI (i.¢., initial QU characterization) will validate, or provide the basis to refine, the
. conceptual contaminant distribution models for all of the waste sites in the OU through
characterization of the representative waste sites. The conceptual contaminant distribution
models and the conceptual exposure mode] will be used to develop and evaluate remedial
action alternatives applicable to the QU in a FS/closure plan. The RI/FS will form the basis
for selecting a preferred remedial action in a proposed plan for the 200-PW-1 OU.

s Supplemental sampling requirements that result from integration efforts with other projects
are not addressed in this DQO suminary report but will be incorporated in the SAP, which
will be issued following the issuance of this DQO report.

¢ Ecological DQOs, if established/needed, will be addressed under a 200 Area-wide
investigation. Ecologically sensitive COPCs will be evaluated through that process.

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase I Representative Waste Sites
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1.5 PROJECT ISSUES

Project issues include the global issues that transcend the specific DQO project and the technical
issues that are unique to the project. Both global and project technical issues have the potential
to impact the sampling design or the DQOs for the project.

1.5.1 Global Issues

Two global issues were identified during a meeting between the U.S. Environmental Protection

Agency (EPA) and the U.S. Department of Energy, Richland Operations Office (RL) on
December 5, 2000.

¢ Global Issue #1 — The 200-PW-1 OU waste sites have contributed to the carbon tetrachloride
plume (vadose zone vapor and groundwater) that underlies a significant portion of the
200 West Area. Because remediation of the plume exceeds the scope of the 200-PW-1 OU
waste site remedial decisions (currently under the Groundwater Management Project), it is a
global issue for this project. To address this need, DOE and the Environmental Restoration
Contractor (ERC) are developing a 200 Area-wide carbon tetrachloride remediation strategy
under the Groundwater Management Project. The scope of this DQO process is, therefore,
limited to the contiguous boundaries of the 200-PW-1 OU waste sites. Consequently,
characterization of the larger groundwater and vadose zone carbon tetrachloride plume and
dense non-aqueous phase liquids (DNAPLS3) is not considered to bé an objective of this DQO
process. The critical data needs of other GW/VZ core projects will be integrated in the
200-PW-1 RUFS work plan/SAP.

e Global Issue #2 - The radiological dose limit for industrial land use is a global issue for this
project, as the dose limit has not been established by decision makers. The EPA is evaluating
radiological limits that range from 15 to 500 mrenyyr above background, with an industrial
acenario yet to be defined. This issue will be further defined in the FS process and
documented in the ROD for the OU.

¢ Global Issue #3 — During the external DQO briefing on February 28, 2001, EPA noted that
RL may not have a consistent policy for handling TRU-contaminated materials on the
Hanford Site. The EPA’s concern is that several of the potential remedial alternatives for the
200-PW-1 OU waste sites would leave TRU-contaminated soil in place (with or without
treatment). These alternatives appear to be inconsistent with the remedial practices for other
Hanford TRU waste types that will be shipped to the Waste Isolation Pilot Plant.

This DQO summary report evaluates the ability of laboratory analytical methods for radionuclide
COCs to meet the DQOs (i.e., detection limits) to support the evaluation of either the upper
(500 mrem/yr) and Jower (15 mrem/yr) limits.
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1.5.2 Project Technical Issues

The project’s technical issues include the following:

Characterization of the 200-PW-1 OU waste sites must consider radiological control
requirements for possible TRU-contaminated soils at levels above the DOE definition for
TRU of 100 nCi/g.

If contaminated soils are present above the TRU level in the 200-PW-1 OU waste sites,
stringent health and safety restrictions will be imposed on wotkers and work practices.
Analyses of TRU-contaminated soils may require the use of an onsite laboratory, which
could unfavorably impact analytical costs, detection limit, and analyte lists. The RI-related
waste dizsposal options may also be affected.

The 200-ZP-2 Project will extend two wells (299-W15-84 and 299-W15-95) approximately
30.5 m (100 ft) through the caliche formation near the 216-Z-9 Trench. Split-spoon sampling
will be performed for volatile organic analytes (VOAS), metals, gross alpha and beta,
phutonium (and several other radionuclides), and oil and grease, primarily for waste
designation. It is possible that some of the data accumulated through this effort will meet the
data quality needs for the 200-PW-1 RI/FS8 DQO process. The use of these data will be
addressed in the SAP.

The enclosure structure located on top of the 216-Z-9 Trench is not designed to support loads
greater than those imposed by seversl occupational workers. The structure cannot be used to
support heavy sampling equipment (e.g., drilling equipment). Because of the high
contamination levels within this trench, operations that could breach the enclosure roof were
deemed unacceptable. This was considered in the development of sampling design
alternatives in Section 7.0. '

Several of the waste constituents within the 200-PW-1 OU waste sites have degraded to
complexing agents. This may have affected the mobility of other constituents and analytical
methods may not exist. These are noted in Table 1-7, where applicable.

Although the 241-Z-361 settling tank is an analogous site within the 200-PW-1 OU, a unique
remediation path may be implemented because of perceived risks associated with this site,
The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1998) Milestone M-15-37B established the need to characterize the tank
contents and structural integrity. Fluor Hanford, Inc. (FH) fulfilled this milestone, which is
documented in a letter from FH to RL entitled, Submittal of Documentation in Fulfillment of
Milestone M-15-378B, dsted June 15, 2000 (FH 2000). In this letter, FH proposed a
regulatory path forward that included three options: (1) & non-time critical removal action,
(2) interim remedial action, and (3) deferral to the 200-PW-1 OU. The analytes reported in
this characterization effort are consistent with the COCs in this DQO summary report
including americium-241, neptunium-237, plutonium-238, plutonium-239/240, strontium-90,
technetium-99, uranium-2335, silver, cadmium, chromium, mercury, nickel, lead, tributyl
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phosphate (TBP), ammonia, chioride, fluoride, nitrate, polychlorinated biphenyls (PCBs),
phosphate, and suifate.

1.6 'WASTE SITES AND OPERATING HISTORY

The 200-PW-1 OU in the Hanford Site’s 200 West Area includes eight CERCLA past-practice
(CPP) sites and two UPR sites that received mostly acidic aqueous wastes, orgenic process
wastes, and laboratory wastes containing relatively large amounts of americivm and plutonium,
with a moderate amount of uranium and small amounts of fission products. Figures 1-1 and 1-2
depict the location of the study areas relative to the 200 West Area. Waste discharged to the soil
column in this OU was generated at the Z Plant Complex (which includes the PFP) from 1949
through 1980. , |

1.6.1 Plant History

The 231-Z Building was constructed in 1944 and served to further decontaminate the plutonium
products from both T and B Plants before shipment offsite. In 1948, the 234-5 Z Building and
ancillary facilities were constructed to replace the processes of the 231-Z Building. The rubber
glove (RG) line was implemented in 1949. The remote mechanical operations (RMA-RMC)
began in 1935 and continued until 1989. Throughout its lifetime, the Z Plant Complex received
varjous types of processed (uranium and fission products removed) plutonium solutions from
each of the 200 Area separations facilities. The major processes conducted in the Z Plant
Complex included plutonium isolation and purification from the various solutions, production of
metallic plutonium, and recovery of plutonium and americium from plutonium scrap solutions.
Currently Z Piant's mission is the stabilization of plutonium-containing solids, solutions, and
incinerator ashes and the deactivation of the facility, Several buildings were associated with the
200-PW-1 OU waste streams from Z Plant including the PFP and the RECUPLEX plutonium
recovery process housed in 234-5Z, the Plutonium Reclamation Facility (PRF) in 236-Z, the
americium recovery facility in 242-Z, and the Analytical and Development Laboratory.

Liquid waste generated at Z Plant wag routed to an underground storage tank (e.g., 241-Z-361
settling tank) through an underground transfer system. The storage tank was used to settle the
heavier constituents from the liquid effluents, forming sludge. The liquid supernatants in the
tanks were ultimately discharged to the 0il column via cribs, trenches, and tile fields.

The “worst-case” representative site is the 216-Z-9 Trench. This trench operated from 1955 to
1962. It received solvent and aqueous wastes from the RECUPLEX process. (The trench was
the only waste site to receive solvent wastes during the RECUPLEX operation.) In 1976 and
1977, the trench floor was mined for plutonium using remotely operated equipment. Mining
efforts recovered 58.1 kg (128 1b) of putonium. Data collected during mining operations
suggest that approximately 38 to 48 kg (84 to 106 Ib) of plutonium remain in the soil below the
trench. An enclosure structure was built to cover the trench before liquid discharges were
initiated. The enclosure is reportedly not capable of supporting loads greater than the weight of
two workers. A formal structural analysis has not been performed for the enclosure to date.
Currently the FH Nuclear Materials Stabilization Project is responsible for the trench.
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Aovril 2001 1-1n



: BHI-01477
Step 1 - State the Problem Rev. 0

The “typical case” representative site is the 216-Z-1A Tile Field. The tile field operated from
-1949 to 1969 and received effluent waste from the 234-5Z, 236-Z, and 242-Z facility operations.
The tile field was originally constructed to receive liguid waste overflow from the 216-Z-1 and
216-Z-2 Cribs; however, the cribs were bypassed and the waste was routed directly to the tile
field.

1.6.2 Process Information

At the Z Plant Complex, the recovered purified plutonium was refined to one of several forms
depending upon the era and available process. At the start of Hanford operations, plutonium was
refined in the 231-Z Building where it was converted to a nitrate paste prior to shipment offsite.
Shortly thereafter, however, a more elaborate plant, the 234-5Z (i.e., PFP), was constructed with
the capability to convert plutonium into metal, nitrate, or oxide forms. A number of process
lines in the 234-5Z Building were used between 1949 and 1989. Initially batch inorganic
chemical steps were used to refine and convert plutonium to the desired form, and elaborate
mechanical extraction processes were developed later. The PFP was used to fabricate plutonium
into weapons shapes and 10 reprocess acrap plutonium using solvent extraction techniques based
on TBP mixed with carbon tetrachloride (RECUPLEX). Processes at the Z Plant Complex that
generated the primary waste streams into the 200-PW-1 OU waste sites included the following (it
should be noted that 200-PW-1 waste sites did not receive any waste from the 231-Z Building
and its operations):

e Rubber glove (RG) line: Opem;onwuﬂwntnn:felredtothenewlyeonstmcwd
234-5 Building in 1949 and operated until 1953, when it was sbandoned for remote

mechanical operations. Waste generated by this process included hydrofluoric, sulfuric, and
nitric acids, as well as peroxide, plutonium, and other transuranic metals.

o Remote mechanical “A” (RMA) line: The RMA line was constructed in 1949 and began
operations in 1953. The RMA line operated until it was upgraded to remote mechanical
C (RMC) operations. The process was the same as the RG line chemically; however, the
phitonium was handled by remote mechanical means. ‘Ihus.tlnRMAproducedtbesame
waste ag the RG line.

*  Remote mechanical “C™ (RMC) line: The RMC line was constructed in 1957 and began
operations in 1960. The RMC operated until 1973 and again from 1985 to 1989, The
process was the same as the RG and RMA lines chemically; however, the plutonium was
handled remotely by mechanical means, with additional mechanical upgrades to increase the
safety of the operators. Thus, the RMC produced the same waste as the RG and RMA lines.

* Plutonjum Metal Fabrication: Weapons-grade plutonium metal was cut and milled into
weapons shapes for quick assembly into nuclear weapons in the late 1950s. Waste gencrated
by this process included mixed lard oil and carbon tetrachloride, as well as other volatile
organics used as cutting fluids.

o RECUPLEX: This plutonium recovery process operated in the 234-5Z Building from 1955

" to 1962, at which time the process was terminated after a criticality event (i.e., an
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uncontrolled nuclear reaction) within the PFP. Waste generated by this process included
hydroiodic, hydrofluoric, sulfuric, and nitric acids, as well as silver, carbon tetrachloride,
TBP, plutonium, and other transuranic metals.

> An americium recovery process operated in the 242-Z Building

between 1964 and 1976. The process was shut down in 1976 after an explosion occurred in
one of the recovery units. Waste generated by this process included hydrochloric,
hydrofluaric, phosphoric, and nitric acids, as well as dibutyl butyl phosphonate (DBBP),
carbon tetrachloride, TBP, plutonium, and other transuranic metals.

¢ In 1964, a replacement plutonium scrap solution

Plutonium Recl ion Facility (PRF)
recovery facility, the PRF, was brought on line in the 236-Z Building. The PRF operated

from 1964 to 1979 and from 1984 to 1987. Waste generated by this process included
hydrofluoric, phosphoric, and nitric acids, as well as silver, hydroxy! amines, DBBP carbon
tetrachloride, TBP, uranium, plutonium, and other transuranic metals.

Tables 1-1, 1-2, 1-3, and 1-4 identify the DQO scoping team members, DQO workshop team
members, DQO integration team members, and key decision makers, respectively. The scoping

team developed the DQO checklist and binder prior to the internal seven-step process. The DQO

workshop team members participated in the seven-step DQO process. The key decision makers
provided external review of the results of the seven-step process.

Table 1-1. DQO Scoping Team Members. (2 Pages)

Name Organization Area of Expertise (Role)
CHI Regulatory Support/
Janet Badden Bavi wal Science Regulatory
Roy Baver CHI Environmenta] Engineering DQO Workbook/Facilitator
Steve DeMens BHI Radiological Control Engineering { Radiological Control Engineering
: 200 Area Remedial Action Task
Bruce Ford BHI Site Assessments Manager
CHI Regulatory ' .
Lyle Ivey Support/Environmental Science Statistician
, . N 200-PW-1 Task Lead, Process
John Ludowise CHI Environmental Engineering Knowledge
Jim Sharpe oI Reglatory Support CulturaVBiological Issues
Kevin Singleton CH2M Hill, Inc. Geosciences Technical Staff, Author
Sampling Data Management/Site
Dave St. John CHI Sample/Data Management Sampling History
Wendy Thompson BHI Environmental Technologies Sampling/Field Analysis
Rich Weiss CHI Sample/Data Management Mo o Aastytical, Deta
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Table 1-1. DQO Scoping Team Members. (2 Pages)

Name Orgsnization Area of Experties (Role)
Curt Wittreich CHI Environmental Engineering 200 Area Remedial Action Lead
Michelle Yates CHI Environmental Engineering Prooess Chemistry, Technical Sty

BHl= Bechtel Hanford, Inc.

CHl1=CH2M Hill Hanford, Inc.

Table 1-2. DQO Workshop Team Members.

Name Organlzstion .Area of Expertise (Role)
Kim Anselm CHI Office Services Project Assistant/Document Control
Janet Badden CHI Regulatory Support Regulatory Complisnce
Roy Bauer CHl Environmental Enginoering DQO Facilitator/Workbook
Bruce Ford BHI Environmental Leads ﬂ"m‘;:w“m““‘“
John Ludowise CHI Environmental Engineering CHI Project Lend
Virginia Rohay CHI Geosciences/Modeling Technical Staff
Jim Sharpe CHI Environmental Engineering Scoping ~ Cultural Resources
Kevin Singleton CHIM Hill, Inc. Geology
Rob Sitzler BHI Radiological Control Engineering gmﬂw
Weady Thompson BHI Eavironmental Technologies Sampling and Analysis Callection
Rich Weiss CHI Sample/Data Management Analytical Laboratory
Curt Wittreich CHI Environmental Engineering CHI 200 Area Project Lead
Michelle Yates CHI Environmental Engineering mmmw
Table 1-3. DQO Integration Team Members. :
Name Organization Ares of Expertive (Role)
Keith Hampton FH 241-Z-361 Settling Tank
Virginia Robay 200-ZP-1 and 200-2P-2 Technica) Staf’Coordination
Craig Swanson 200-ZP-1 and 200-ZP-2 Technica) Staff
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Table 1-4. DQO Key Decision Makers.
Name Organlzation Area of Expertise (Role)
Dennis Faulk EPA EPA OU Manager
Bryan Foley DOE DOE Project Manager

Table 1-5 lists the key sources of existing documents and data collected from previous
investigations that were reviewed by the DQO team.

Table 1-5. Existing Documents and Data Sources
for 200-FW-1 Operable Unit. (3 Pages)

Reference

Summary

200 Areas Remedial Investigation/Feasibility Study
Implemensation Plan — Environmental Restoration
Program, DOE/RL-98-28, Rev. 0 (DOE-RL 1999)

Background geography, process, waste site, and COC
knowledge, and strategy for the 200 Areas.

200 Arens Waste Sites Handbook, 3 vols.,
RHO-CD-673 (Maxfield 1979)

Waste site descriptions, releases, waste discharge
information, and management reports.

1994 Conceptual Model of the Carbon Tetrachloride
Contamination in the 200 West Area at the Hanford
Sire, WHC-SD-EN-TI-248, Rev. 0 (Rohay 1994)

Provides data summaries and analytica! results from
limited field investigations conducted at 216-Z-1A and
216-Z-9. Geological information and COPC, COC,
and carbon tetrachloride information.

Distribwion of Plutonium and Americium Beneath the
216-Z-1A Crib: A Status Report, RHO-ST-17
(Price et al. 1979)

Provides data summaries and analytical results from
Yimited field investigations at 216-Z-1A. Contains
geological, COPC, and COC information.

Report on Plutonium Mining Activities at
216-Z-9 Enclosed Trench, RHO-ST-21
{(Ludowise 1978)

Provides data summaries and analytical results of
plutonium inventories before and after removal at
216-Z-9. Provides logistical data of mining activities
and current condition of the trench.

Nuclear Reactivity Evaluations of 216-Z-9 Enclosed
Trench, ARH-2915 (Smith 1973)

Provides data sumumaries and analytical resulis of
plutonium inventories at 216-Z-9 before removal.

Hanford Site Atlas, BHI-01119, Rev. 1 (BHI 1998)

Sito maps.

WIDS reports for 200-PW-1:

216-T-19 Crib, 216-Z-1&2 Cribs, 216-Z-1A Tile Field,
216-2-3 Ciib, 216-2.9 Trench, 216-Z-12 Crib,
216-Z-18 Crib, 241-Z-361 settling tank,
UPR-200-W-103, UPR-200-W-110

Summarizes site names, iocations, types, status, site
and process descriptions, sssociated structures, cleanup
sctivities, environmental monitoring description, access
requirements, references, regulatory information, and
waste information (e.g., type, category, physical state,
description, and stabilizing activities).

Performance Evaluation Report for Soil Vapor
Extraction Operations at the Carbon Tesrachloride
Site, February 1992-September 1999, BHI-00720,
Rev. 4 (Rohay 2000)

Provides data sumynaries and updated results of limited
field investigations for the 200 West Area with respect
to carbon tetrachloride and selected VOAs.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-1 Operable Unit. (3 Pages)

Reference

Summary

Description of work documents for the 216-Z-9 Trench,
which are currently being developed by the ERC
Groundwates/Vadose Zone Integration Project (to be

published)

Information on COCs. Will also provide geological
and vadose zone information.

Submittal of Documentation in Fulfillment of Milestone
M-15-37B, Yetter FH-000279, to RL, dated June 185,
2000 (FH 2000)

Information on COCs.

Rydrogsologic Conceptual Model for the Carbon
Tetrachloride and Uranium/Technetium Plumes in the
200 Wast Area: 1994 1o 1999 Update, BHI-01311,
Rev. 0 (BHI 1999)

Geological and groundwater information.

DNAPL Investigation Report, BHI-00431, Rev. 0
(BHI 1995)

Geological information.

241-Z-361 Sludge Characterization Data Qualicy
Objectives, HNF-4225, Rev. 0 (LMHC 1999)

Historical waste site and COC disposal information for
241.Z-361 tank.

216-Z-12 Transuranic Crib Characterization:
Operational History and Distribution of Plutonium and
Americium, RHO-ST-44 (Kasper 1982)

Hstorical waste site, operational, geological, and COC
diaposal information.

Evaluation of Scintillation Probe Proftias from
200 Area Crib Monitoring Wells, ARR-ST-156
(FPecht ot al. 1977)

Geophysical logs and contaminant distribution data.

Hanford Site Groundwater Monitoring for Fiscal Year
1998, PNNL-12086 (PNNL 1999a)

Groundwater annual report information.

PNLATLAS/LG-ARCHV/200 East and West

Database for geophysical logging.

Z Plans Liguid Waste Disposal Through the
241-Z Vault, ARH-CD-323 (ARH 1976)

Historjcal waste site, tional, geological, and COC
dicponli:mnnaumq’.m prod

Hanford Sitewide Groundwater Remediation Strategy,
DOE/RL-94-95, Rev. 1 (DOE-RL 1997a)

Groundwater and geological information.

History and Stabilization of the Plutonium Finishing
Plant (PFP) Complex, Hanford Site, HNF-EP-0924
(Gerbex 1997)

Hisworical account of process operations information
for Z Plant and ancillary facilities, snd feed process
modifications at REDOX, PUREX, mnd T and B Plants,
Frovides information on trouble sncountered, solutions
implemented, chemical used, sn overview of each
processes’ daily activities, building construction,
functions, maintenance, and sampling, laborstory, and
disposal activities.

200 Arsas Dispasal Sites for Radioactive Liquid
Wastes, ARH-947 (Curren 1972)

Waste site snd COC information,

Radionuclide Inventoriss of Liquid Waste Disposal
Sites on the Hanford Site, HNF-1744 (FH 1999)

Waste site and COC information.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-1 Operable Unit. (3 Pages)

Reference

Summary

Waste Site Grouping for 200 Areas Soil Invaﬁgatlous.
DOE/RL-96-81, Rev. 0 (DOE-RL 1997b)

Summarizes site name, location, type status, site and
process descriptions, known and suspected
contamination, preliminary contaminant distribution

model, site conditions that may affect COC
fate and transport, COC mobility in Hanford Site soils,
COC distribution and transport to groundwater, and
hazards associated with COCs. Soil porosity
information for each waste site.

Results of 1998 Spectral Gamma-Ray Monitoring of
Boreholes at the 216-Z-1A Tile Field, 216-Z-9 Trench,
and 216-Z-12 Crib, PNNL-11978 (PNNL 1999b)

Speciral gamma logging data in the 216-2-1A Tile
Field and around the 216-Z-9 Trench,

Proof-of-Principle Demonstration of a Passive Neutron
Tool for Detection of TRU-Contaminated Soil at the
216-Z-1A Tile Fieid, BHI-01436, Rev. 0

{Bauer et al. 2000)

Gross gamma logs and passive neatron results in two
boreholes in the 216-Z-1A Tile Field, confirming
TRU-contaminated soils in the tile field.

Z Plam Source Aggregate Area Management Study
Report, DOE/RL-91-58, Rev. 0 (DOE-RL 1992)

Soil and geological information, COPC information,
process history, and geophysical logging.

HEIS database

‘Well information and sampling data.

Discussions with Mr. Thurman D. Cooper, PFP
Chemist

Historical process and operation information and
COPC listings.

Discussions with Mr. David A. Dodd, FFP Chemist

Historical process and operation information and
COPC listings.

Site visit notes Information on general site conditions,
Drawings mmtion “as-built” drawings of individual waste
HEIS = Hanford Environmental Information System

PUREX = Plutonium-Uranium Extraction (Facility)
REDOX = Reduction-Oxidation (Facility)
WIDS = Waste Information Data System

Table 1-6 represents the complete, unconstrained set of COPCs that were, or could have been,
discharged to the 200-PW-1 OU waste sites. The master COPC list was then evaluated against a
set of exclusion rationale to determine the final list of project COCs. The COPCs that were
excluded and the rationale for their exclusion are listed in Tabie 1-7.
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Tabh 1-6. Sources of Contamination, COPCs, and Affected Media
for the 200-PW-1 Operable Unit. (2 Pages)

Known or Suspected Source of Type of Contamination from Esch Affected Media
Contamination (Process) Source (General Contamination)
The 200-PW-1 OU wasie sites received These wastes contained inorganic Shallow soils (Oto 4.6 m
plutonium-rich and organic-rich wastes anjons and cations, acidic, and large | [15 R] bgs) and deep soils
from the RECLUPLEX and PRF processes, | amounts of organic waste with high | (>4.6 m [>15 ft] bgs)
PFP operations including RMA, RMC, and | levels of plutonium and associated with the waste
americium recovery operations, and americium-241, moderate amounts | sites and groundwater
laboratory wastes, all from the Z Plant of uranium, and Jower amounts of © | beneath the waste sites.
Complex. fission products.
Radinactive COPCs
Americlum-241 Curium-242 Plutonium-240 Strontium-90
Americium-242 Curium.243 Plutonium-241 Technetium-99
Americium-243 Curium-244 Plutonium-242 Thorium-232
Antimony-123 Curium-245 Protactinium-233 Tritium
Antimony-125 Lanthanum-140 Radium-224 Uranium-232
Cerium-141 Lead-212 Radjum-226 Uranium-233
Cerium-144 Lead-214 Radium-228 Uranium-234
Cesium-134 Neptuniom-237 Ruthenium-103 Uranium-235
Cesium-135 Neptunium-239 Ruthenium-106 Uranium-236
Cesium-137 Plutonium-238 Strontium-89 Uranivm-238
Cobalt-60 Plutonium-239
Inorganic COPCs
Aluminum Ammonium oxalate Calcium nitrate Hydroxide
Aluminum fluoride Ammonium fluorosilicate | Chloride Lanthanum
Aluminum nitrate Ammonium sulfate Fluoride Lanthanum fluoride
Aluminum nitrate (mono | Arsenic nitrate Gallium oxide Lanthanum hydroxide
basic) Bismuth Hydrochloric acid Lanthanum nitrate
Aluminum sulfate Cadmium nitrate Hydrolluoric acid Lithium chlaride
Ammonin Calcium Hydroiodic acid Magnesium
Ammonium hydroxide Calcium carbonate (lime) | Hydrogen Magnesiom oxide
Ammonium lanthanum | Calcium lodide Hydrogen peroxide Mercury
" mitrate Calcium fluoride
Inorganic Chemical COPCs
Nickel Plutonium dioxide Sodium bicarbonate Sodium sulfate
Nitrate Plutonjum nitrate Sodium carbonats Sulfats
Nitric acid Plutonium peroxide Sodium chloride Sulfuric acid
Peroxide Potassjium permanganate | Sodium fluoride Usasiom
Phosphate Selenium Sodivm hydroxide ' Uranium dioxide
Phospharic acid Silver Sodium nitrate Uranium trioxide
Plutonium Sodium Sodium oxalate Uranyt nitrate
Plutonium fluoride Sodium aluminate
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Table 1-6. Sources of Contamination, COPCs, and Affected Media
for the 200-PW-1 Operable Unit. (2 Pages)

Known or Suspected Source of Type of Contamination from Each Affected Media
Contamination (Process) Source (General Contamination)

Organic Chemical COPCs
1,1-dichloroethane Chloroform Meth¥l ethyl ketone Oxalic acid

(DCA) DBBP (MEK) Phenol
1,2-dichloroethane Dibuty] phosphate Methyl iso butyt ketone | PCBs

(DCA) Ethylbenzene (MIBK) Toluene
1,1,1-trichloroethane Hydraulic fluids (greases) | Methylene chloride Tetrachloroethylene (PCE)

(TCA) Hydrogen dibutyl Miscellaneous cutting oils | Trans-1,2-dichloroethylene
Benzene phosphate (lard and other oils) | TBP
Carbon tetrachloride Hydroxylamine Monobutyl phosphate Trichlorcethylene (TCE)
Cis-1,2-dichloroethylene | Hydroxylamine n-butyl benzene Xylene
Chlorobenzene Hydrochloride Normal paraffins

Table 1.7. 200-PW-1 Operable Unit COPC Exclusions and Justifications. (3 Pages)
COPCs 1 Rationale for Exclusion
adionuclides

Americium-242 Constitvent with atomic mass number greater than or equal to 242 that represents << 1% of
: the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).

Americium-243 Constituent with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).

Antimony-123 Stable.

Antimony-125 Short-lived radionuclide (half-life <3 years).

Cerium-141 Short-lived radionuclide (half-life <3 years).

Cerium-144 Short-lived radionuclide (half-life <3 years).

[Cesium-134 Short-lived radionuclide (half-life <3 years).

|Cesium-135 Constituent generatsd at less than SE-S times the Cs-137 activity.

|Curimn-z42 tuent with stomic mass number greater than or equal to 242 that represents << 1% of

¢ actinide activity (based on ORIGIN2 modeling of Hanford resctor production).
jtuent with atomic mass number greater than or equal to 242 that represents << 1% of

|Cutium-243

the actinide activity (based on ORIGIN2Z modeling of Hanford reactor production).
Curium-244 1Cw&tmtvdmamicmnumbumﬂunuequdw242dmmulmm
| 1% of the actinide activity. May be reported via americium isotopic analysis.

Constituent with atomic mass number greater than or equal 10 242 that represents << 1% of

|Corium-245 the actinide activity (based on ORIGIN2 modeling of Hanford feactor production).

Lanthanum-140 Short-lived radionoclide (half-life <3 years).
Neptunium-239 Short-lived radionuclide (half-life <3 years).
[Plutonivm-241 Not detected by pormal plutonium analysis, can infer from americium/plutonium results.
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Table 1-7. 200-PW-1 Operable Unit COPC Exclusions and Justifications. (3 Pages)

COPCs Rationale for Exclusion
Platonjum-242 Constituent with atomic mass number grester than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).
ven though Pa-233 was detected during spectral gamma logging performed at boreholes in
Protactinium-233 the representative sites referenced by Price et al. (1979), it is & daughter product and can be
calculated from Np-237.
Radium-224 'Value can be calculated from Th-232 if present.
Radiom-226 GEA will report if detectable quantities are present.
Radium-228 GEA will report if detectable quantities are present.
Ruthenium-103 Short-lived radionuclide (half-life <3 years).
Ruthenium-106 Short-lived radionuclide (half-life <3 year).
Strontium-89 Short-lived radionuclide (half-life <3 years).
Uranium-232 <2E-3 times the U-238 activity.
Uranium-233 Measurement cannot resolve 11233 + U-234 isotopes, reported as U-234 or U-233/234.
Uranium-236 Measurement cannot resolve U-235 + U236 isotopes, reported as U-235.
Inorganics
Aluminum is inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
by ICP analysis.
Bismuth This inorganic substance is unlikely to be present in toxic concentrations.
Calcium This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
jreported by ICP analysis. '
[Carbonate(axb) This inorganic substance is unlikely to be present in toxic conceatrations.
Galliom This inorganic substance is unlikely to be present in toxic concentrations.
Hydrogen |Gas.
Hydroxide Assessed via pH determination.
jlodine This inorganic substance is unlikely to be present in toxic concentrations.
Iron This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
by ICP analysis.
thanum This inorganic substance is unlikely 1o be present in toxic concentrations.
Lithinm This inorganic substance is unlikely 1o be present in toxic concentrations. Routine analyte
|[reported by ICP analysis.
Magnesium inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
, reported by ICP analysis.
Manganese is inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
gan by 1CP analysis.
ide Has degraded.
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Table 1-7. 200-PW-1 Operable Unit COPC Exclusions and Justifications. (3 Pages)
COPCs Rationale for Exclusion

IPotassium This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
|reported by ICP analysis.

This inorganic substance is unlikely to be present in toxic ot high concentrations due

minimal use in Hanford 200 Area processes,

Sodium This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte

reported by ICP analysis.

Silicon

Organics

Dibatyl butyl IDBBP was widely used as a solvent during the PRF umericium recovery operations. No
phosphonate direct standard analytical procedure available. Will degrade to phosphate and detected in
those analytical measurements.

No direct standard analytical technique available. This compound is a degradation product
[Dibutyl phosphate of TBP and is unlikely to be present in toxic or high concentrations. This compound will be
detected as TBP (TIC).

[Hydroxylamine 1:'0 direct standard analytical technique available. Hydroxylamine was used during the PRF

Hydroxylamine No direct standard analytical technique available. Hydroxylamine hydrochloride was used
|hydrochluide |during the PRF processes.

Miscellaneous cutting [No direct standard analytical technique available. These compounds are not likely to be
oils (lard and other  {present in toxic or high concentrations. They may, however, be detected by the analyses
oils) performed for the hydraulic fluids or the normal paraffins. :

[No direct standard analytical technique available. This compound is a degradation product
Monobutyl phosphate |of TBP and is unlikely to be present in toxic or high concentrations. This compound will be
detected as TBP (TIC).

Oxalate and oxalic acids were used during the plutonium isolation (RG, RMA, and RMC)
loxalate operatiohs. No direct standard analytical technique available. Oxalate has dissolved to a

complexing agent that could have affected the mobility of certain COCs. Unexpected
mobility of COCs will indicate the presence of complexants.

OEA = ganmuma energy analysis
ICP = inductively coupled plasma
TIC = tentatively identified compound

Based on a review of process, operations, and waste discharge information from various sources
(Table 1-5), the chemical behavior of the constituents was evaluated. Process knowledge
indicates that the 200-PW-1 OU waste streams were predominantly liquid effluent discharges
from the plutonium purification by solvent extraction processes performed a1 Z Plant. In general,
the waste generated can be described as plutonium and organic-rich, discharged mainly from the
RECLUPLEX and PRF processes. Additional waste streams from PFP operations included the
RG line, remote mechanical (RMA and RMC) operations, the americium recovery process, and
laboratory waste. This waste contained inorganic anions and cations, acids, and large amounts of
organic waste with high levels of plutonium and americium-241, moderate amounts of uranium,
and lower amounts of fission products.
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The first step in the evaluation process involved extracting known toxic materials from the
master COPC list for placement on the final COC list. Inorganic salts and acids represent a large
group of constituents in the waste sites being evaluated. Because laboratory analyses are
generally not acid- or compound-specific, the acids and inorganic salts were excluded from
further consideration. Instead, the readily detected cations and anions (e.g., metals, fluorides,
and nitrates) associated with the acids and inorganic salts serve as the target constituents for
those compounds. This logic recognizes the small volumnes of hazardous and radiological
constituents released into large-volume aqueous discharges.

The analytical approach employed for this project generally targets the significant risk drivers
that are representative of the waste constituents present. The general suite-type analytical
techniques yield results on many metals and organic compounds, providing a cost-effective
approach for the known toxic materials that could be present.

The COPCs in the following categories were excluded from further consideration:

e Short-lived radionuclides with half-lives less than 3 years

« Radionuclides that constitute less than 1% of the fission product inventory and for which
historical sampling indicates nondetection

. Niturally occurring isotopes that were not created as a result of Hanford Site operations

e Constituents with atomic mess numbers greater than 242 that represent less than 1% of the
actinide activities

. Prokeny radionuclides that build insignificant activities within SO years and/or for which
parent/progeny relationships exist that permit progeny estimation ‘

¢ Constituents that would be neutralized and/or decomposed by facility processes

e Chemicals in a gaseous state that cannot accumulate in soil media

e Chemicals used in minor quaniities relative to the bulk production chemicals consumed in
the normal processes; these chemicals are not likely to be present in toxic or high
concentrations

e Chemicals that are not persistent in the environment due to biological degradation or other
natural mitigating features.

Table 1-8 includes the final list of COCs for the 200-PW-1 OU waste sites, with the rationale for
inclusion for each of the COCs.
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Table 1-8. 200-PW-1 Operable Unit Final COC List. (4 Pages)

Final COCs | Ratlonale for Inclusion
Radiological Constituents ‘
Known production from fission reaction and listed via tank farm integration
Americium-241 (Agnew et al. 1997, Borsheim and Simpson 1991). Analytical results from
sediment samples collected within the 241-Z-361 tank (FH 2000).
|Cesium-137 Known fission product (GE 1944 [Sections A, B, and C}, GE 1951b).
Known fission product (GE 1944 [Sections A, B, and C), GE 1951b,
’;"""‘” WHC 1991).
. Known fission product and listed via tank farm integration (Agncwetal. 1997,
ﬁiy&ogm-B (tritium) Borsheim and Si 1991).
Known production from fission reaction and listed via tank farm integration
Neptunium-237 (Agnew et al. 1997, Borsheim and Simpson 1991). Analytical results from
sediment samples coliected within the 241-Z-361 tank (FH 2000).
Kanown production from fission reaction (GE 1944, Sections A, B, and ).
Plutoniam-238 Analytical results from sediment samples collected within the 241-Z-361 tank
(FH 2000).
Known production from fission reaction (GE 1944, Sections A, B, and C).
Plutonium-239 Analytical results from sediment samples collected within the 241-Z-361 tank
{(FH 2000).
Known production from fission reaction (GE 1944, Sections A, B, and C).
Plutonium-240 ytical results from sediment samples collected within the 241-Z-361 tank
2000).
Known fission product (GE 1944 {Sections A, B, and C], GE 1951b).
Strontium-90 Analyzed as total radioactive strontium. Analytical results from sediment
|saruples collected within the 241-Z-361 tank (FH 2000).
Known fission product (GB 1944 [Sections A, B, and C), WHC 1991).
Technetium-99 Analytical results from sediment samples collected within the 241-Z-36) tank
(FH 2000).
‘Thorium-232 Known production from fission reaction (GE 1944 [Sections A, B, and C),
FH 1999).
(Uranium-234 Known feed from fission reaction (GE 1944, Sections A, B, and C),
Uraniom-235 Known feed from fission reaction (GE 1944, Sections A, B, smd C). Analytical
[results from sediment samples collected within the 241-Z-361 tank (FH 2000).
|Uranium-238 Known feed from fission reaction (GE 1944, Sections A, B, and C).
Nonradiological Constituents - Metals ’
. Analytical results from sediment samples collected within the 241-Z-361 tank
Arsenic
(FH 2000).
Analytical results from sediment samples collected at wells near
Cadmium 200-PW-1 sites (Rohay 1994). Analytical results from sediment samples
collected within the 241-2-361 tank (FH 2000).
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Table 1-8. 200-PW-1 Operable Unit Final COC List. (4 Pages)

Final COCs

Rationale for Inclusion

Chromium

Analytical results from sediment samples collected at wells near
200-PW-1 sites (Rohsy 1994). Analytical results from sediment samples
collected within the 241-2-361 tank (FH 2000).

Chromium (V1)

Analytical results from sediment samples cotlected at wells near
200-PW-1 sites (Rohay 1994).

Copper

Analytical results from sediment samples collected at wells near
200-PW-1 sites (Rohay 1994),

Lead

Analytical results from sediment samples collected at wells near
200-PW-1 sites (Rohay 1994). Analytical results from sediment samples
collected within the 241-2-361 tank (FH 2000).

Mercury

Analytical results from sediment samples collected within the 241-Z-361 tank
(FH 2000).

Nickel

Analytical results from sediment samples collected at wells near
200-PW-1 sites (Rohay 1994). Analytical resuits from sediment samples
collected within the 241-2-361 tank (FH 2000).

Selenium

Analytical results from sediment samples collected within the 241-Z-361 tank
(FH 2000).

Silver

Analytical results from sediment samples collected at wells near 200-PW-1
sites (Rohay 1994). Analytical results from sediment samples collected
within the 241-Z-361 tank (FH 2000).

Nonradiological Constituents - General Inorganics

Ammonia/ammonium

Several compounds contained ammonium. The most widely used included
ammoninm silica fiuaride, which was used as a cleaning and decontamination
compound based on the ability to dissolve metals and fission products

(GE 1944 [Section C), GE 1951b, HEW 1945). Also used in PRF processes
(discussions/publications by Thurman D. Cooper, PFP Chemist). Analytical
results from sediment samples collected within the 241-Z-361 tank

{FH 2000).

Several compounds contained chloride. The most widely used inclnded
Lithium chlaride, which was used as a salting agent, and hydrochloric acid,
which was used as a carrier during the americium recovery operations
(discussions/publicationz by Thurman D. Cooper, PFP Chemist). Also,
residual waste from tha bismuth-phosphats process (GE 1944 [Section C},
GE 1951b, HEW 1945). Analytical results from sediment samples collected
within the 241-Z-361 tank (FH 2000).

Flouoride

Several compounds contained flucride the most widely used included
hydrofluaric acid, a stripping sol vent used in the RG, RMA, RECLUPLEX,
PRF, snd americium recovery operations (discussion/publications by
Thurman D. Cooper, PFP Chemist). Lanthanum fluoride (which was used
during the concentration of the bismuth-phosphate process) was
aleo a Jarge cary-over waste product (GE 1944 [Section C), GE 1951b,
HEW 1945). Analytical results from sediment samples collected within the
241-Z-361 tank (FH 2000).
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Table 1-8. 200-PW-1 Operable Unit Final COC List. (4 Pages)

Final COCs

Rationale for Inclusion

Nitrate/nitrite

Several compounds contained nitrates/nitrites the most widely used included
nitric acid, a stripping solvent used in the RG, RMA, RECLUPLEX, PRF, and
americium recovery operations (discussion/publications by Thurman D.
Cooper, PFP Chemist). Nitric acid and various salts were also used
throughout the bismuth-phosphate, Uranium Recovery Project, REDOX, and
PUREX processes to isolate plutonium from various fission products

(GE 1944 [Section C), GE 1931a, GE 1951b, GE 1955). Analytical results
from sediment samples collected within the 241-Z-361 tank (FH 2000).

Phoephate

Several compounds contained phosphate. The most widely used included
TBP and its derivatives and DBBP, which was used RECLUPLEX, PRF, and
americium recovery operations (discussion/publications by Thurman D.
Cooper, PFP Chemist). Analytical resuits from sediment samples cotlected
within the 241-Z-361 tank (FH 2000).

Sulfate

Several compounds contined sulfate. The most widely used included
sulfuric acid, which was used as a persulfate-leaching step in the
RECLUPLEX, PRF, and americium recovery operations
(discussion/publications by Thurman D. Cooper, PFP Chemist). Analytical
results from sediment samples collected within the 241-Z-361 tank

(FH 2000).

Volatils Ovganics

1,1-dichloroethane (DCA)

Analytical results and measurements have illustrated that this contaminant is
found throughout the vadose zone (Rohay 1994).

1,2-dichloroethane (DCA)

Analytical results and measurements have illustrated that this contaminant is
found throughout the vadose zone (Rohay 1994).

1,1,1-trichloroethane (TCA)

Analytical results and measurements have illustrated that this contaminant is
found throughout the vadose zone (Rohay 1994).

Analytical results and measurements have illustrated that this contaminant is

Acetone found throughout the vadose zone (Rohay 1994).
Analytical results and measurements have illustrated that this contaminant is
Benzene found throughout the vadose zono (Rohay 1994).
Carbon tetrachloride was widely used as & dilutant for TBP and DBBP in the
RECUPLEX, PRF, and americium-241 recovery processes. Analytical
Carbon tetrachloride results and measurements have illustrated that this contaminant is prevalent
throughout the vadose zone and has impacted groundwater (Rohay 1994).
" Analytical results and measurements have illustrated that this contaminant is
Cis-1,2-dichlarocthylene found throughout the vadose zone (Rohay 1994).
Analytical results and measurements have illustrated that this contaminant is
Chlorobeazene found throughout the vadose zone (Rohay 1994).
Chloroform is a degradation product of carbon tetrachlaride. Analytical
Chioroform results and measurements have illustrated that this contaminant is prevalent
throughout the vadose (Rohay 1994).
Ethyit . Analytical results and measurements have illustrated that this contaminant is

found throughout the vadose zone (Rohay 1994).
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Table 1-8. 200-PW-1 Operable Unit Final COC List. (4 Pages)

Final COCs

" Ratlonale for Inclusion

Hydraulic fluids (greases)

Several types of hydraulic fluids were used during the milling and cutting of
plutonium buttons and/or rods.

Methy] ethyl ketone (MEK)

Annlytical results and measurements have illustrated that this contaminant is
prevalent throughout the vadose zone (Rohay 1994).

Methyl iso butyl ketone (MIBK)

'} Analytical results and measurements have illustrated that this contaminant is

prevalent throughout the vadose zone (Rohay 1994).

Analytical results and messurements have illustrated that this contaminant is

Methylene chloride prevalent throughout the vadoss zone (Rohay 1994).
Analytical results and measurements have illustrated that this contaminant is
n-butyl benzene found throughout the vadose zone (Rohay 1994).
Toluene Analytical results and meaturements have illustrated that this contaminant is
found throughout the vadoss zone (Rohay 1994).
Tetrachloroethylene (PCE) Analytical results and measurements have illustrated that this contaminant is

found throughout the vadoss zone (Rohay 1994).

Trans-1,2-dichloroethylene

Analytical results and measurements have illustrated that this contaminant is
found throughout the vadoss zone (Rohay 1994).

TCE is a degradation product of carbon tetrachloride. Analytical results and

Trichloroethylene (TCE) measurements have illustrated that this contaminant is prevalent throughoot
the vadose zone and has impacted groumdwater (Rohay 1994).

X Analytical results and measurements have illustrated that this contaminant is

Yiene found throughout the vadose zone (Rohay 1994).

Semi-Volatile Organics

Normal paraffins (greases and Various types of normal paraffins were used as milling, cutting, sand washing

oils) solutions during the production of plutonium buttonsirods,
Various types of normal paraffins were used as milling, cutting, snd washing
solutions during the production of plutonium buttons/rods. These salntions

PCBs almost always contained PCBs (discussions/publications with David A
Dodd, PFP Chemist). Analytical results from sediment samples collected
within the 241-Z-361 1ank (FH 2000).

Phenol Analytical results and measurements have illustrated that this contarninant is

found dwoughout the vadose zone (Rohay 1994).

TBP and derivatives (mono, bi)

Extensive use in solvent extraction operation of RECLUPLEX, PRF, and

americium recovery operations (discussions/publications with David A.

Dodd, PFP Chemist). Analyﬂulnnﬂuﬂunudmnmpluwlleued
within the 241-Z-361 tank (FH 2000).

The final COC list for this DQO process was developed for the representative waste sites.
Process knowledge indicates that this list is also appropriate for the analogous sites within the
200-PW-1 OU. It should be noted, however, that the 216-T-19 Crib received unique T Plant
second-cycle bismuth/phosphate wastes in addition to the Z Plant wastes. Screening the master
list of COPCs for the 216-T-19 Crib would result in the addition of the following unique
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contaminants to Table 1-8: carbon-14, europium-152, europium-154, europium-155, and
nickel-63. Because these constituents are not associated with the representative sites, the
samples collected during remedial characterization will not include these analytes. This unique
condition will be addressed during the confirmatory sampling performed in the remedial design

phase for the 216-T-19 Crib.

Table 1-9-defines the ARARs and preliminary remediation goals (PRGs) for each COC.

Table 1-9. List of Preliminary ARARs and PRGs. (2 Pages)

15 f] bgs)

groundwater

COCs | Preliminary ARARs | PRGs

Radionuclides Inside the 200 Area Industrial Land-Use Boundary "

15 to 500 mrem/yr above

background® via industrinl land-use

scenario while under DOE control;
Shallow zone Qo 4.6m [010 | 13 meem/yr shove backgrouncat he | contuminant.pecific; RESRAD
15 A1) bgs) exclusive-use period i modeling®

DOE control is relinquished;

4 mremn/yr above background to

groundwater; or no additional

groundwater degradation.

‘ 4 mremVyr above background to ?vla(t::' mﬁlmdﬁm'.lgtfim'

Deep zone (>4.6 m [>15 R] bgs) gmnndwnlu.ornoad_ditioml alt %wly site-specific '

groundwater degradation. seling » Hlte-speci
Nonradiological Constituents Insids the 200 Area Indusirial Land-Uss Boundary
Shallow zone (Oto 4.6 m [0 to MTCA Method C, and 100 times Chemical-specific

Deep zone (>4.6 m [>15 fi] bgs)

100 times groundwater (in
accordance with MTCA)

Alternatively, site-specific

modeling

TRU Waste Definition

Any depth zone

Radicactive waste containing more
than 100 nCi of alpha-emitting
transuranic isotopes per gram of
waste, with half-lives greater than
20 yoars except for (1) high-level
radioactive waste; (2) waste that the
Secretary of Energy has determined,
with the concurrence of the
Administrator of the EPA, does not
need the degres of isolation required
by the 40 CFR 191 disposal
regulations; or (3) wasie that the
U.S. Noclear Regulatory
Commission has approved on a
case-by-case basis in accordance
with 10 CFR 61.¢

Contaminani-specific
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Table 1-9. List of Preliminary ARARs and PRGs. (2 Pages)

~COCs [ Preliminary ARARs I PRGs
Greater Than Class C Waste
Any depth zone 10CFR 61.55 Contaminant-specific

* Based on Final Hanford Comprehensive Land Use Plan Environmental Impact Statement (DOE 1999) (sce Figure 1-1).
¥ The 200 Area radionuclide cleanup standard for the industrind land-use scenario hes not been established. This will be
agreod upon in the ROD. The EPA is cummently evaluating cleanup standards that range from 15 10 500 nmrem/yr above

background.

¢ RESRAD has been used for similar waate sites and will be used as a miniroum for direct exposure. If more sppropriste
~ models are doveloped, the models will be svalusted for use.

4 Warking definition of TRU waste as stated in DOE Guide 435.1.

b = below ground surface

CFR = Cods of Federal Regulations

MCL = maximum coniamination leve}

RESRAD = RESidual RADioactivity dose model

Table 1-10 lists the general exposure scenarios.

Table 1-10. General Exposure Scenarioa.
Neo. General Exposure Scenario Description

mmmdmummminmmrw-lDlllsﬂnliqnﬁddﬂmtdhpudwﬂnmﬂu.
The near-1onn release mechanism is direct radiation exposure to occupational workars in the vicinity
of the waste sites (slthough shielded by stabilizing cover). Ingestion and inhalation of surface or
subsurface soils in an occupational scenario doss not represent a substantial exposurs dus to waste
site surface stabilization and the limited soil ingestion and inhalation snticipated during excavation
activities in an industrial setting (e.g., use of dust control measures limits exposures). Downward
migration of mobile constituents into the groundwater would not affect occupational workers, &y
their drinking water source would not be the underlying aquifers. However, the protection of
groundwater is a requirement and must be addressed by evaluating potential future impacts.

| The exposurs time is divided into time spent inside and outside an industrial facility;

« Building occupancy: 8 hours/day x 0.6 (building occupancy factor), § days/week, 50 weeks/yr,
for 20 years (of & 75-year lifetime).

s Outdoor axposurs: § hours/day x 0.4 (outdoor exposure factor), 5 dayw/week, 50 weeks/yr, for
20 years (of a 75-year lifetime).

In addition, the building occupancy exposure includes a factor of 0.4 to reduce the ingested dust
component dus 10 building ventilation system filtration.

Biota that may be exposed to contamninants is this OU will be addressed under a separate
200 Arce-wide svaluation. Rmdiﬂmmlwa&mhmmmmﬁudnmb
protect biota,

* The Final Hanford Comprehensive Land Use Plan Environmental Impact Siatement (DOE 1999) (see Figure 1-1) idestifies
the actual and near future (50-yr) land use within the 200 Area [and-use boundary s industrial (exclusive) and would center
mainly on waste management activitios.

Remedial Investigation DQO Smnnmy Report = 200-PW-1 QU Phase I Representasive Wasse Sites
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Table 1-11 provides the regulatory milestones and regulatory drivers associated with this project.

Table 1-11. Regulatory Milestones.

Milestone Due Date Regulatory Driver
Tri-Party Agreement milestone to submit 200-PW-1 Plutonium
M-13-26 June 29,2001 | p;ch/Organic Rich Waste Group work plan (Draft A) to EPA.

The project milestones and their drivers are listed in Table 1-12.

Table 1-12. Project Milestones.

Milestone Due Date Driver
Internal DQO workshop January 15, 2001
et DQO schedule
External DQO briefing February 15, 2001
Issue DQO summary report February 28, 2001 DQQ documentation

As noted in the project assumnptions, the DQO scoping team concurred on selection of
representative waste sites for the 200-PW-1 OU.

Table 1-13 combines the relevant background information into a concise statement of the
problem to be resolved for this DQO process.

Table 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (3 Pages)

Preliminary Conceptual Contaminant Distribution Model®:

Plutonium-rich and organic-rich waste streams associated with the plutoninm recovery processes at the Z Plant
Complex were discharged to the 200-PW-1 OU waste sites. The Z Plant Complex was used 1o process plutonium
nitrate solutions into plutonium oxide and plutonium metal. These process streams contained recoverable
quantities of plutonjum that were reclaimed during RECLUPLEX and PRF operations. This waste also contained
inorganic anions and cations, acids, large amounts of organic waste, high amownts of plutonium and
americium-241, moderate amounts of uranium, and Jower amounts of fission products. Additional waste streams
mgmaﬁ&unhemmummov«yopuaﬁmzmdthelﬂmhbonm The RECLUPLEX and PRF
are primary sources of carbon tetrachloride in the 200-West Area.

Waste streams discharged at the 200-PW-1 OU waste sites contained a variety of constituents, including carbon
tetrachloride, americium, plutonium, and uranivm. The organic solutions, which contained carbon tetrachloride
a3 DNAPL, constituted 4% to 8% of the total volume of liquid waste discharged. The predominant discharge was
an acidic, high-salt (sodium nitrate) solution composed primarily of nitric acid, fluoride, nitrate, and phosphate,
containing plutonium and americium with an organic content of less than 1% dissolved carbon tetrachlocide.

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites
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Table 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (3 Pages)

Effluent and contaminants (carbon tetrachloride as DNAPL and in the dissolved aqueous form,
plutoniam-239/240, americium-241, and uranium) were discharged directly to the soil column at liquid waste
receiving sites. The wetting front and contaminants infiltrated the soil column. Effluent and contaminant(s)
migration is predominately vertically downward beneath ths waste gite. Lateral spreading is primarily associated
with finer grained strata. Older, poorly sealed wells that perforate the Plio-pleistocene Unit and/or penetrate the
water table may provide a Jocalized vertical conduit for fluids along the outside well casing. Clastic dikes and
discontinuous sand- and gravel-filled randomly oriented features also provide prefezential pathways for solution
movement through the finer strata. Carbon tetrachloride migrates through the vadose zone under its own
hydraulic gradient. As DNAPL migrates downward, part of the liquid carbon tetrachioride will be held as
residual liquid (i.e., DNAPL, dissolved, and absorbed phases) in the soil pares by capillary forces. In addition,
some of the lignid carbon tetrachloride will be retained in the vadose zone through mechanisms such as sorption
to soil (adsorbed phase) and entrapment of DNAPL/dissolved liquids in dead-end pore spaces. Residual
contamination of both phases will be left along the contaminant migration path. Carbon tetrachlaride also
volatilizes from the DNAPL and aqueous phase to form a vapor phase in the soil pare space. Vapor phase
migration is by molecular diffusion and advection. Sediment density, stratification, and variability also influence
fluid and vapor migration patterns.

All carbon tetrachloride phases (except DNAPL) have been found throughout the vadose zone beneath the
representative sites (Rohay 2000). The highest carbon tetrachloride concentration in sediment samplas collected
was 37.8 ppm and 6.6 ppm beneath 216-Z-9 Trench and 216-Z-1A Tile Field, respectively. At both locations,
maximum concentrations are associated with the interbedded sands and silts of the Hanford formation lower fine
unit, Jaminated silts of the Plio-pleistocene Unit, and/or the top of the caliche. Other volatile organic compounds
detected include methylene chlaride, chioride, trichlaroethylene (TCE), tetrachloroethylene (PCE),
trans-1,2-DCE, 1,1-DCA, 1,2-DCA, cis-1,2-DCE; 1,1,1 TCA, benzene, xylenes, and toluene (Rohay 2000).

Plutonium and americium are typically retained in the upper few meters of the soil column (WHC 1993) when
released in a dissolved aquiecus phase. Because of their large distribution coefficients (K¢s), they normally adsorb
strongly to Hanford soils. At the 216-Z-1A Tile Field, these radionuclides were discharged as co-contaminants
with the DNAPL-complexant mixture (TBP) and are found deep within the vadose zone. Contaminants such a3
trithum and nitrste with low K 3 are not readily adsorbed on soll particles and migrate with the wetting front. The

approximately 30 m (98 f) below the bottom of the crid and 30 m (98 &) above the 1978 water table

(Price et al. 1979). Year 2000 depth-to-water measurements indicated that the surface of the water has dropped
3.4m(11A). Spectral gamma performed in the 19903 indicated that radiological contamination may extend to
37 m (121 ft). The estimated lateral extent of radiological contamination is located within a 10-m (32.8-ft)-wide
zone encompassing the perimeter of the crib (Price et al. 1979). The distribution of contaminants deep within the .
vadose zone suggest that plutonium and americium mobility is highly enhanced in the presence of carbon
tetrachloride, TBP and derivatives, acidic liquid waste effluents, and other complexants. The exact transport
mechasaism of the observed plutoninny/americium is not known st this time. Purther investigation is needed.

More than half of the waste sites in the 200-PW-1 OU received small quantities of effluent relative to estimated
soil pore volumes. The effluent volume discharged to the 216-Z-1A Tile Field is 12% of the estimated soil pore
volume. The 216-Z-9 Trench received 142% of its estimated soll pore volume. This information suggests that
the wetting front has migrated through the vadose zons beneath the 216-Z-9 Trench and has reached the water
table. The wetting front may not have reached groundwater at the 216-Z-1A Tile Field.

Remedial Investigation DQO Summary Report —- 200-PW-1 OU Phase I Representative Waitte Sites
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Table 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (3 Pages)

Only the dissolved phase of carbon tetrachloride has been detected in groundwater. The plume of dissolved
carbon tetrachloride extends over 11 km? (4.4 mi?) in the unconfined aquifer underlying the 200 West Area. The
area of highest concentrations (4,000 to 8,000 ug/L) in the past included the 216-Z-9 Trench. Carbon
tetrachloride discharged 1o the trench may be providing a continuous source of contamination to groundwater.”
The distribution of carbon tetrachloride vapor below the Plio-pleistocene layer suggests that these vapors may
have volatilized from the dissolved groundwater plume throughout the 200-West Area (Rohay 2000). Major
nonradiofogical groundwater plumes in the vicinity of representative sites in addition to carbon tetrachloride
include chloroform, trichloroethylene, and nitrate. There are no major radiological plumes in the vicinity of
representative sites (PNNL. 2000).

The preliminary conceptual contaminant distribution models for 200-PW-1 OU, the 216-Z-1A Tile Field, and the
216-Z-9 Crib are shown in Figures 1-3, 1-4, and 1-5, respectively.

DQO Approach:

The DQO process for the 200-PW-1 OU is being performed to determine if representative sites have been
contaminated to levels that require remedial action.

The outcome of the characterization being developed in this DQO process for the representative sites will be
applied to the other analogous sites. A SAF will be developed after completion of the DQO process, which will
specify the sampling and analyses to be performed for characterization of the five representative sites.

All of the waste sites associated with this OU are located within the 200 Area industrial land-use boundary line
and will be evaluated on the basis of future industrial uses,

Problem Statement:

The problem is to determine contaminant concentrations and soil physical parameters in the representative sites 1o
support evaluation of remedial alternatives in the FS and to verify or refine the conceptual contaminant
distribution models.

* The preliminary conceptual contaminant distribution mode] will become the conceptual contaminmnt distribution model
after sccepiance of this DQO summary repont and will then be applied 1o the project work plan,

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase 1 Representative Waste Sites
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Figure 1-3. Conceptual Exposure Model for the 200-PW-1 Operable Unit.
®
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Figure 1-4. Preliminary Conceptual Contaminant Distribution Model
for the 216-Z-1A Tile Field.

@ Plutoniumiorganic rich process wasies were discharged 1o tha 218-Z-1A Tile Field between 1949 and 1988, The
the fleld received 8.2 x 109 L of high-sait acidic iquid waste that contained 57 kg plutonium, 3.4 kg americum,
and approximately 208,000 kg carbon tetrachloride.

(® Effuent snd contaminants were relsased 1o the environment near the botton of the tile field through a herringbone
srangement of pipes inlo the Hy solls.

@ The welting front mmmlymwﬂom Tmnm«mm
mnmmuw nit or fine-grained lenses In the Henford formation.

& vapor phase of carbon teirachioride s present throughout the vadose Zone In the sOUCE Bnes.
(@) Oider borshoies, mmmm may provide praferential pathways through the vadoss zone.

® Constituents with cosfficients, such americium a Twm.m»mmmm
concentrations near %mmman&m typically not detected

desp within the vadose zone Mmd“dbadwdmbﬂmm
dewmd:pmnhvmmh:ﬁmmmhmm:&w
me concenirations generally decrease with depth.
&) Carbon tetrachioride s mmwhom v-duombunﬂahzwz-‘lATl-Fbu Mdthmlhnd
from sampile and dala, carbon & vapor (8A), dissolved
from DNAPL and hlb’iﬂb.dptm(ﬂb)md augdwm&).mmd
has not been confimed In soll sampies.
(@ The highest conceniration of carbon tetrachioridie I detecied associated with Plo-Plelstuosne Unit
The sffiuant 12% of the soll Mmbh*iddurdm ndwater not
©hmbnndmeﬂy &. M‘t’lﬂ. ) mmrm
the groundwates may bo-m faciiitios.
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2.0 STEP 2 -IDENTIFY THE DECISION

The purpose of DQO Step 2 is to define all of the principal study questions (PSQs) that need to
be resolved to address the problems identified in DQO Step 1 and the altemative actions (AAs)
that would result from resolution of the PSQs. The PSQs and AAs are then combined into
decision statements (DSs) that express a choice among AAs. Table 2-1 presents the task-specific
PSQs, AAs, and resulting DSs. This table also provides a qualitative assessment of the severity
of the consequences of taking an incorrect AA. This assessment takes into consideration human
health and the environment (flora/fauna) and political, economic, and legal ramifications. The
severity of the consequences is expressed as low, moderate, or severe.

Table 2-1. Summary of DQO Step 2 Information. (2 Pages)

PSQ- Severity of
AA S Alternative Action Consequences of Erroneous Actions c

PSQ #1 - Are the contaminant concentrations TRU or greater than Class C?

remedial alternatives for the waste sites will
ial tisl be vamecessarily developed during the FS. The
- mt?mianS remodial alternative will unnecessarily incorporate Low
. cosily and difficult processes for bandling TRU or
greater than Class C contsminated soil.
The FS and associated remedial action will not plan
for special remedial altematives necessary for
Evaluate conventional handling TRU or greater than Class C contaminated
1-2 | remedial alternatives in » soils, These soils might be incorrectly managed Severe
FS. and disposed. Workers could be exposed to
unacceptable levels of radiosctively contaminated
soils during remedistion.

DS #1 = Determine whether the contaminant concentrations are TRU or grester than Class C and evaluate
wmmmmrs.ummmmmmmmm-m

PSQ #2 - Is the soll radiologically contaminated?

2.1 Evaluats remedial The site may be inappropristely remediated Low
alternatives in & FS. resulting in unnecessary expenditure of funds.
Evaluate the site for The site may inappropriately be closed without : .
2-2 | closure with no remedial remedisl action, increasing risks of potential Severe
action. exposure 10 workers and the environment.

DS #2 - Determine whether the soil is radiologically contaminated and evaluate remedial alternatives in a FS, or
evaluate the site for closure with 20 remedial action.

PSQ #3 - Is the soll chemically contaminated?

11 Evaluate remodial ‘The site may be inappropriately remediated
alternatives in a FS, resulting in unnecessary expenditure of funds.

Remedial Investigation DQO Summary Report ~ 200-PW-1 OU Phase I Representative Wasts Sites
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Table 2-1. Summary of DQO Step 2 Information. (2 Pages)
m Alternative Action Consequences of Erroneous Actions Cmg:e:a
Evaluste the site for The site may inappropriately be closed without
3-2 | closure with no remedial remedial action, increasing rigks of potential Severe
action. exposure 1o workers and the environment.

DS #3 — Determine whether the soil is chemically contaminated and evaluate remedial alternatives in a FS, or
evaluate the site for closure with no remedial action.

»
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3.0 STEP 3 - IDENTIFY THE INPUTS TO THE DECISION

The purpose of DQO Step 3 is to identify the types of data needed to resolve each of the DSs
identified in DQO Step 2. The data may already exist or may be derived from computational or
meyinslumplmg and amlym methods. Analytical performance requirements (e.g., practical
quantitation limit [PQL), precision, and accuracy) are also provided in this step for any new data
that need to be collected.

3.1 BASIS FOR SETTING THE PRELIMINARY ACTION LEVEL
The preliminary action level is the threshold value that provides the criteria for choosing between
AAs. Table 3-1 identifies the basis (j.e., regulatory threshold or risk-based) for estabhshmg the

preliminary action level for each of the COCs. The numerical value for the action level is
defined in DQO Step 5.

Table 3-1. Basis for Setting Preliminary Action Level.

DS ' Preliminary
s CoCs Baasis for Setiing Preliminary Action Level Action Levels
. DOE's definition for TRU waste (DOE .
1 TRU-contaminated soils Guide 435.1), 100 nCi/g
Gmunh:dc'l:;’c ﬁg’kﬁl&ﬁdﬂnﬁmmmc >!°°hCVl'

Radiological lookup values for shallow zone soils

2 | Radiological COCs based on RESRAD analyses for the applicable Refer to Table 3-6
scenarios. Deop zooe lookup values TBD.

3 | Noursdiological COCs Wi Jovely with Refox to Table 3-6

* ‘This limit epplies to alphs emitting radionuclides with haif-lives over § years in accordance with 10 CFR 61.55.
N/A = pot spplicsble
TBD = ty be determined (using a vadoss zons transpont mode] co-selection process)

3.2 INFORMATION REQUIRED TO RESOLVE DECISION STATEMENTS

Table 3-2 specifies the information (data) required to resolve each of the DS identified in

Table 2-1 and identifies whether the data already exist. For the data that are identified as
existing, the source references for the data have been provided with a qualitative assesement as to
whether or not the data are of sufficient quality to resolve the corresponding DS.

Remedial Investigation DQO Summary Report ~ 200-PHW-1 QU Phase I Representative Waste Sites
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Table 3-2. Required Information and Reference Sources. (5 Pages)

Are Available Data of Are Additional Data
Sufficient Quality and s
DS# | Ioformatien | Exist? Source Reference RYUFS Process? RUFS Process?
Category | (Y/N) (¥m) m
z-9 Z-1A z9 Z-1A
Soil TRU- Distribution of Plutonium and Americium Beneath the
1 contsmination Y 216-2-14 Crib: A Status Report, RHO-ST-17 N/A Y N/A v
and greater than (Price et al. 1979). Provides data summaries and results '
Class C status from limited field investigations at 216-Z-1A.
" | Report on Plutonium Mining Activities at 216-Z-9
Enclosed Trench, RHO-ST-21 (Ludowise 1978). Provides v N/A v N/A
data summaries and results of plutonium inventories ‘
before and after mining cfforts at 216-Z-9.
Z Plant Source Aggregaie Area Management Study Y Y v v
Report, DOE/RL 91-58, Rev. 0 (DOE-RL 1992).
Results of 1998 Spectral Gamma-Ray Monitoring of _
Boreholes at the 216-Z-1A Tile Field, 216-Z-9 Trench, and N/A Y N/A Y
216-Z-12 Crib, PNNL-11978 (PNNL 1999b).
Proof-of-Principle Demonstration of a Passive Neutron
Tool for Detection of TRU-Contaminated Soil at the NA Y N/A v
216-Z-14 Tile Field, BHI-01436, Rev. 0
{Bauer ct al. 2000).
Waste Site Grouping for 200 Areas Soil Investigations,
DOE/RL-96-81, Rev. 0 (DOE-RL 1997b). Provides Y Y Y Y
existing information foc the wastes sent to this OU,
Nuclear Reactivity Evaluations of 216-Z-9 Enclosed
Trench, ARH-2915 (Smith 1973). Provides data Y N/A N NA
summaries and analytical results of piutonium inventories
before removal at 216-2-9.
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3.2.1 Data Gap Analysis

The data in the reference source documents were evaluated for adequacy to support the RI/FS
decision-making process (see Table 3-2). The data review indicated that there are no data gaps
for TRU-contamination and radiological contamination in the upper regions of the vadose zone
(0 to 17 m [58 ft] depth for the 216-1A Tile Field and 0 to 21 m [105 ft] for the 216-Z-9 Trench).
However, TRU contamination and radiological contamination data gaps exist for both sites
below those elevations.

These sites were historically a concern from a radlolog:cal standpoint; consequently, little
chemical characterization data exists. The data that do exist cover few of the contammants in
Table 1-8 and over limited depth intervals.

Because the deeper portions of the vadose zone lack radionuclide data and because chemical
constituent data &re missing for the entire vadose zone, the RUFS decision-making process was
evaluated for sensitivity to these data gaps. The remove, treat, and dispose alternative is the
most sensitive to the TRU contamination and radiological contamination concentrations in the
shallow depth zones. The historical information satisfies the data needs; however, the
engineered multimedia barrier alternative requires contaminant information in the deep vadose
zone to assess wiste site conditions against barrier performance. Therefore, it was concluded

that these data gaps must be filled to support evaluation for all of the remedial alternatives being
considered.

3.3 COMPUTATIONAL AND SURVEY/ANALYTICAL METHODS
Table 3-3 identifies the DSs where existing data either do not exist or are of insufficient quality

to resolve the DSs. For these DSs, Table 3-3 presents computational and/or surveying/sampling
methods that could be used to obtain the required data.

Table 3-3. Information Required to Resolve the Decision Statements.® (2 Pages) .

Raemedial
Co tional S /
DS# !nm;ﬂu Required Data o Ao i “h""’m"“'
RESRAD analytical

) P
soils for evaluation human health dose oquipmeat,

1 and | Concentrations of PRGs. - STOMP pumerical Geophysical borehole

2 radiological COCs data( and modeling package to m with downhole

Jotera) extent of COCs | 96velop modelafor | mdiclogical detectors.
within waste site °mm'm'b Soil sampling and
boundaries). m"‘“’““' zone Iaboratory analysis.

Remedial Investigation DQO Summary Report ~ 200-PW-1 QU Phase I Representative Waste Sites
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Table 3-3. Information Required to Resolve the Decision Statements." (2 Pages)

Remedial

Computational Survey/Analytical
DS# Investigation Required Data
Varisble Methods Methods
Nonnadiological
(e.g., inorganic metals
and anions, and SVOCs) | Risk assessment.
COC concentrations in .
. : . STOMP numerical
Concentrations of soils for evaluation modeling package to . .
3 | nonradiological against ARARs and develop moodels for ls,mt';‘,;l 'ﬁf;:i,
COCs RGs. contaminant transport )
Location data (depth and | through vadose zone to
lateral extent of COCs groundwater.
within waste site
boundaries).
1,2, | Soil physical loisture cantent, bulk | Direct comparaonto | soit sampling and
and 3 | properties casity, particle size existing o laboratory analysis,
distribution determine conductivity.

* See Table 3-5 for additional information.
SVOC = semi-volatile organic compound

Table 3-4 presents details on the computational methods identified in Table 3-3. These details
include the source and/or author of the computational method and information on how the
method could be applied to this study.

Table 3-4. Details on Identified Computational Methods.

Satify
C tational Source/
DS # m;';:; o: na Aul:;or Application to Study Input
Req't?
1 Argonne . . .
A RESRAD will be used to estimate direct human
and RESRAD National " o Yes
2 Laboratory radiation exposure to account for radicactive decay.
Pacifs STOMP is a numerical modeling package for
1,2, Northwest development of models that can be used to estimate the
and STOMP National migration of radiological and nonradiological Yes
3 . contaminants to groundwater for indirect exposure
Laboratory estimates.

Table 3-5 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed to resolve each of the DSs. The possible limitations associated with
each of these methods are also provided.

Remedial Investigation DQO Summary Report — 200-PW-.1 OU Phase I Representative Wasle Sites
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages)

Petentially
Remediation Appropriate
Medin Varizble Survey/Analytical Possibie Limitations
Method
Fleld Screening
A closed-end rod is pushed into the soil to the
: desired depth. A small-diameter Nal or BGO
Vadose Groas and Cone pencttomeleT; | gemoctor (or other suitable detector) i used to log the
zone soils u“'npionim ; gross gamma response with depth, The cone -
cmiss logging penetrometer may not be effective in cobbly or
socky soils or for deep penetration.
A closed-end rod is pushed into the soil to the
:e’:nddepﬁl. where a removable tip is displaced
L 2 smal] volume of soil is retrieved. Due to the
Radiological and | Cone penctrorieter | small volume of soil retrieved, multiple samples
: push would be required to meet sample volums
screening sampling requirements for a large analyte list. Cobbles, rocks,
or other features in the soil column easily stop the
cone penetrometer and other direct-push methods.
A small-diameter casing is pushed into the soil to the
desired depth. A small-diameter Nal or BGO
Gross and Direct push; Nal or detector (or other suitsble detector) is used to log the
isotopic gamma | BGO detector gamma response with depth. Direct-push methods
emissions logging (¢.§., GeoProbe™) may be ineffective in cobbly or
rocky soils or deeper than approximately 10 m
(33 ).
Gamma-ny logging provides the concentration
profiles of gamma-cmitting redionuclides such as
Am-241, Pu-239, and many fission products in a
borehole environment. It is considered by some to
be more accurste than sampling and lsboratory assay
because the assay is performed in sity with less
Gamma disturbance of the sample, there is higher vertical
emissions from spatial resolution, and the sample size is moch
fission Borehole SGL with | larger. This method may also be more economical
Am-241, HPGe detector than traditional sampling and analysis. This method
Pu-239, and does not assess radionuclides or dsughter products
Np-237 that do not emit gamma rays. The gamma energies
from Am-241, Pu-239, and Np-237 are at the low
end of the spectrum, which results in high oumerical
minimum detectable activities and possible matrix
effects from other isotopes. This sechntique requires
the use of a single casing (installed by drilling or
driving) in contact with the soil formation.
Neutron
emissions from Passive neutron logging provides indication of the
plutonium snd Borehole passive presence of neutron-cmitting isotopes in soils. The
from alpha- neutron logging passive neutron detoction limit is approximately
neutron soil 100 nCi/g in TRU-contaminated soil.
interaction <

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase I Representative Wasta Sites
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages)

Media

Remediation
Variable

Potentially
Appropriate
Survey/Analytical
Method

Possible Limitations

Active neutron
emissions from
TRU-
contaminated
soil

Borehole
passive/active
neutron-logging
methods

This technique uses source materials or generators to
release neutrons into the soil formation. Passive
detectors measure the response to the neutron flux as
1 means of detecting specific transuranic
constituents. Although neutron activation methods
have been developed, these methods are not
expecied to be useful for this initial characterization
effort. At present, these techniques are too
expensive and time consuming and logisticsl
problems are associated with the handling of intense
SOUTCES OF generaton,

Vertical
moisture profile

Borehole neutron-
neutron moisture
logging

N-N moisture logs can be uscd to determine current
moisture content profiles of the subsurface through
new or existing boreholes. The moisture profiles are
often directly correlated to contaminant
concentrations, sediment grain size, composition, or
subsurface structural features. For this project, the
moisture profile may be useful for helping determine
the location of contamination and establish geologic
conditions to support contaminant fate and transport
modeling. It may also be correlated to reflections
jdentified in ground-probing radar surveys.

Laboratory Samples

Vadose

zone soils

All COCs and
physical
properties

Laboratory analysis

Highly contaminated samples require use of onsite
Iaboratories, with associated impacts (e.g., high cost,
reduced analyte lists, matrix effects, degraded
detection limits, and long tumaround times). Lower
contamination levels allow use of offsite
laboratories, avoiding these limitations. Physical
property analysis will include bulk density, moisture
content, and particle size distribution.

™ GeoProbe is a registered trademark of GeoProbe Systermns, Salinas, Kansas.
BGO = bismuth-germinate

EMI = electromagnetic imaging
GPR. = ground-penetrating radar
HPGe = high-purity germanium
Nal = sodium iodide

SGL = spectral gamma logging

34 ANALYTICAL PERFORMANCE REQUIREMENTS

Table 3-6 defines the analytical performance requirements for the data that need to be collected
to resolve each of the DSs. These performance requirements include the PQL and the precision

and accuracy requirements for each of the COCs.
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Table 3-6. Analytical Performance Requirements — Shallow and Deep Zone Soils. (S Pages)

Target Required Quantitation Limis
Proliminary Action Lavel*
Name/Anstyticl | Water” | Water’ [Sell-Other|Setl-Other|precision} Accuracy | Precisien] Accoracy
Mothod B'| Method C'| 0, Activity | Activity | Activity | Activity
(=0 | (w0 | onp eaL) | eOL) | GOVp | GOV
Motols
[Metals - 6010 iCP 0.1 02 10 20 ' . . '
; 00583
Arsenic 7440382 | 167 29 (] m“mw-u o1 A | WA R N . R
[Metats - 6010 ¥CP 0005 | om 05 1 . . . .
Cadmium 7440-43-9 80 3,500 os m_mm_m 0005 NA 05 NA . N . .
IMetals - 6010 - ICP 001 0.01 i 2 . . . .
|Covomiom (wotat 440-47-3 3.5e6" 10 - 6010
(wotal) 80,000* m 6010 - ICP a1 WA ) NA ' . . .
[Cmomium v1 18540-29.9] 400 17,500 g [Somambe)-T1%-1 oo 4 05 200 J . . .
|Copper 7440-508 | 2960 | 10000 | 592  |Menis-6010-ICP 0025 | o025 X 25 * . v *
|Metats - 6010~ iCP 0.1 02 10 20 » : » »
Lead 73992-1 | 353 1,000 15" [Menis— 6010~
1 ] | ] ] »
1CP(rece) 001 NA NA
Marcury - 7470 -CVAA | 00005 | 0.005 NA NA . * . '
|Mercury 1499976 7} i 0z I
£%0 IMerary - 7471 -CVAA | NA NA 02 02 , . . .
Nickel 7440020 | 1,600° | 70,000° 32 [Metals—6010-ICP 004 | 0.04 4 4 , . . .
Selenium 2492 | 400 17,500 P [Menls-6010-ICP 01 02 10 20 L . . t
[Meats - so10- 1P o2 | on2 2 2 ' . . ,
isiiver 7440-224 | 400 17 s ~ 6010~
50 ‘m @O-KF 1 oooss | wa | o5 | wa | ® g . .
Ursaium (sotah) st | 0 | 105000 2 [Srumitl- koot | oo | oom 1 02 | so0% |so-120%) s3s% | es-tasm
| Inorpanics
Amenonis/ . N N N N .
| : 7664-41-7 | Unlimised | Unlimited | 27,200 [Ammonis — 350N 0.08 200 0.5 8,000
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Table 3-6. Analytical Performance Requirements — Shallow and Deep Zone Soils. (5 Pages)

Target Required Quantitation Limits
or’ ater’ | Seli-Other| Seil-Oth
Wat W e A Precision
cocs cas® o] Tretmameet | aw | Huh | Uew | Bioy | | Wt | Sol | Sk
Mathed B°| Mothed C* Protoction® Activity | Activity | Activity | Activity
(D | D | (gp) ean) | pon) | eovp | eoup
2-butanone (MEX) 78933 | 48000 | 2100000 | a0 1;&4‘“: organics ~8260- | ¢ 5 001 0.01 0.0) . . » .
Methyl iso botyl ketone Volatile organics - 8260 - . . R N
JNBK) 108101 | 6400 | 280000 o [ 0.01 0.0) 0.01 001
Dichloromethane Volatile Organics - 8260 - 0.005 0.005 0.005 0.005 . » . .
Lecttyions ehioide) 75092 133 7500 | 0s [
n-butyl benzene 106518 {voaTic| vOATIC | Na mm‘m* 000s | nwa | aoes | wa | wa | nA | A | wa
Toksene 108883 | 16000 | 70,000 160 gg‘w‘m“ 000 | ooos | ooos | oo0s ' . . '
Tetachlorocthylene | 127184 | 196 | 251 | oosss |aelcommics-830-1 go05 | oc0s | ooos | ooos | * . ' "
{Cis/trans-1.2-dichloro 'Volstile orgamics — 8260 - a . 8 .
i 156605 | 1600 | 70000 16 [ocms coos | ooos | ooos | coos
Trichloroethylene 9016 | %09 1190 | o3 mw’m‘ 0005 | 0005 | coos | o000 . . ’ X
Xylene (total) 1330207 | 1s0000 | 7000000 | 1,500 m‘ oganics -8260- | 4005 | 000s | o0oos | o.oo0s . . ' »
Norreal paraffic VOA -
2008206 | 200 200° 200 |801SM-GC modified for| 0.5 0.5 5 s . " . .
Y hydrocarbons
ll'hmd 108952 | 48000 | 2100000 | 60 @ss"“"m'm' 001 0.1 033 33 . ’ . .
PCBs 1336363 | 013 519 | 000114 |PCBs- 8082-GC 00005 | 0005 | ooiss | ol ' v v v
TR? 126738 | Nome Nome None Lesg‘-;oum-m- 01 0.8 13 s . . . '
FTotal orgamic carbon TOC NA NA None | TOC - 9060- combustion | 1 1 100 100 | =20% |80-120%| 233% | 65-135%
Flald Screening Mousurements
PH ™0 | 710 | 18D | -1BD | TBD i TBD l TBD { > [ ™D | ™BD | TBD
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4.0 STEP 4 — DEFINE THE BOUNDARIES OF THE STUDY

41 OBJECTIVE

The primary objective of DQO Step 4 is for the DQO team to identify the spatial, temporal, and
practical constraints on the sampling design and to consider the consequences. This objective (in
terms of the spatial, temporal, and practical constraints) ensures that the sampling design results
in the collection of data that accurately reflect the true condition of the site and/or populations
being studied. :

42 WORKSHEETS FOR STEP 4 - DEFINE THE BOUNDARIES OF THE STUDY

Table 4-1 defines the population of interest to clarify what the samples are intended to represent.
The characteristics that define the population of interest are also identified.

Table 4-1. Characteristics that Define the Population of Interest.
DS# |  Population of Interest | Characteristics
Cribs and Specific Retention Trenches

The set of all environmental Concentrations and activities of transuranic radicmclides, other

1,2, | samples within the vadose zone rasdionuctides, metils, anjons, and limited VOA snd semi-VOA

and 3 | associated with the organic constituents; physical properties including moisture
representative waste sites content, bulk density, lithology, and grain-size distribution.

Table 4-2 defines the spatial boundaries of the decision and the domain or geographic.area (or
volume) within which all decisions must apply (in some cases, this may be defined by the OU).
The domain is a region distinctly marked by some physical features (i.e., volume, length, width,
and boundary).

Table 4-2. Geographic Boundaries of the Infuﬂgation.
DS# " Geographic Boundaries of the Investigation

1,2, | The geographic boundaries for the investigation are the boundaries of the individual representative
and 3 | waste sites from the surface to groundwater.

When appropriste, the population is divided into strata that have relatively homogeneous
characteristics. The DQO team must systematically evaluate process knowledge, historical data,
and plant configurations to present evidence of logic that supports alignment of the population
into strata with homogeneous characteristics. Table 4-3 identifies the strata with homogeneous
characteristics. .

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase I Representative Waste Sites
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Table 4-3. Strata with Homogeneous Characteristics. (2 Pages)
Population of
DS # Interest Strata Homogeneous Characteristic Logic
216-Z-14 Tile Field
Soils that are not expected % be contaminated
Overburden over the as a result of liquid discharges to the tile field.
1,2,and3 contammninated tile field Note that this stratum is not significant from
(depth varies) an RUFS decision-making standpoint and will
not be carried further in this study.
Particulates and high distribution coefficient
contaminants were sorbed and/or filtered out
The set of all Highest contaminant of the liquid flow via the soils at the bottom of
1.2 and 3 environmental concentration layer the excavated field. This zone is expected to
e samples withinthe | (presumedtobe 17 m contain the highest concentrations of
vadose zone {58 D contaminants and to have decreasing
associated with the concentrations with depth. May also contain
representative waste residual concentrations of mobile constituents.
sites This zone is cxpected to contain low
Low contaminant f&“‘.ﬂ‘&“&“ﬁ.‘.’mm bl o
2 and 3 ? mmul ?;f:;d from Concentrations are expected to remain fairly
17 m10 63 m [58 R to constant through the impacied zone becsuse
207 A)) the majority of the contaminants have been
flushed through the system, leaving residual
concentrations.
216-Z-9 Trench
The set of ail Particulates and high distribution coefficient
i N contaminants were sorbed and/or filtered out
- es within the | Hishest contaminant of the liquid flow via the soils at the bottom of
1.2 and 3 v'm"l = zame concentration layer the excavated trench. This zone is expected 1o
r 5 isted with the | (Presumed to be 32 m contain the highest concentrations of
sentative wast [105 ft]) contsminants and to have decreasing
?;e concentrations with depth. May also contain
s residual concentrations of mobile constituents.
A moderate concentration layer was formed
immediate!y bl?elth it:e lhe“xpecteddh;zh
Moderste t0 low concentration layer. zone,
e e bV
2and 3 layer” (presumed to extend :
from 32 m to 37 m [10S ft streams were filtered and sorbed. High
10 121 A)) volumes of disposed liquids may have carried
some immobile constituents into this zone,
and residual concentrations of mobile
constituents may also be present.
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April 2001

4-2



) BHI-01477
Step 4 — Define the Boundaries of the Study Rev. 0

Table 4-3. Strata with Homogeneous Characteristics. (2 Pages)

Population of

Interest Strata Homogeneous Characteristic Logic

Tkis zone is expected to have decreasing
concentrations with depth as more immobile
conatituents filter and sorb out with the
pessing of the moisture front. However,
concentration changes are not strictly
depth-relsted. The Pu and CCl, appear to be
sssociated with the fine grained Jayers. Also,
the vapor vacuum extraction system has
removed more of the VOCs from the high
permeability layers.”

This zone is expected to contein Jow
concentrations of mobile contaminants from
l.oweonhminmtl on layer themeet_othzmmdmtuhble.
2and3 (presumed to extend from MW“W”WM
mw6Tm(121 Rto | et (xough the impacted fone bevause
220 8] roajority of the contaminants veb‘em

flaghed through the system, leaving residual
concentrations.

* The wetted front may have resched groundwater for trench site. 1t is not known if groundwater was impacted by the
discharges in the tile field site.
VOC = volatile organic compound

The temporal boundaries of the decision are defined in Table 4-4,

Table 4-4. Temporal Boundaries of the Investigation.

DS# | Timefraine | , * When to Collect Dats
Fisld Scraening
If possible, avoid extreme hot/cold months and inclement
1,2 NA weather that that could potentially affect sampling operations
and 3 sd sample contaminant concenirations during coflection and
bandling.
Laboratory Samples
1f possible, avoid extroms bot/cold monthe and inclement
1,2, NA : weather that that could potentially affect sampling operstions
and 3 and sample contaminant concentrations during collection and
bandling. '
N/A = not applicable

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites
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4.3

SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision making for each DS. The scale of decision making is
defined as the smallest, most appropriate subsets of the population (sub-population) for which
decisions will be made based on the spatial or temporal boundaries of the area under

investigation.
Table 4-5. Scale of Decision Making.
T I Bound
DSy | Population of (;Nll';l’hk empora’ Touncary Strata
Interest oundary Timeframe | When to Collect Daia
Highest
contaminant
The st ol R omoctic- N DR
environmental Boundaries of the exire co
les withi individual and inclement weather Moderate-to-
i, 2, | jampics within I that that could low
* °Y | the vadose zone | representative waste , .
and . . . N/A potentially affect contaminant
associated with sites from the s h .
3 the surface to sampling operations and | concentration
. ‘ minant
representative | groundwater ?"’m“u"ft??m during layer”
waste sites collection and handling Low
" | contaminant
concentration
layer

* ‘This layer applies uniquely to the 216-Z-9 Trench, as shown in Table 4-3.
N/A = not applicable

4.4

Table 4-6 identifies the practical constraints that may impact the data collection effort. These

PRACTICAL CONSTRAINTS

constraints include physical barriers, difficult sample matrices, high radiation areas, or any other
condition that will need to be taken into consideration in the design and scheduling of the
sampling program.

Table 4-6. Practical Constraints on Data Collection. (2 Pages)

Significant contamination concentrations arc present in both representative waste sites. Contamination controls
will limit and hinder drilling and sample collection operations.

The 216-Z-9 Trench is not accessible for conventional vertical drilling equipment. The limitations imposed by
the enclosure structure are identified a3 a project technical issue in Section 1.5.2 and sre described in
Section 1.6.1. This is discussed in greater detail in Section 7.4.1.

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase I Representative Waste Sites
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*

Table 4-6. Practical Constraints on Data Collection. (2 Pages)

Barehole soil sampling equipment may not obtain sufficient volumes of sample media if the sumpled zone is
0.6 m (2 ft) thick or less. Advancement of the borehole casing may drag contamination down the bole. Drilling

operstions may volatilize the VOAs (including carbon tetrachloride) that are present. Thus, an inaccurate
measurement may be obtained.

The soils in the vadose zone may include cemented zones that could pose difficulties in sample collection.

Health and safety constraints may be imposed during charscterization sampling to ensure that as low as
reasonably achievable issucs are properly addressed when sampling potentially TRU-contaminated, greater than
Class C, and other radiologically contaminated soils.

Laboratory constraints are cxpected when analyzing soil ssmples with high contaminant concentrations. Soil
samples in this category would be analyzed in an onsite laboratory. Impacts are expected in cost, degradstion of
detection limits, and possible reduction in the analyte lists. If snalytical turnaround times are extended, the short
bold times for certain organic constituents may be exceeded. In addition, soil physical property testing may not
be possible in onsite laboratories.

BExtreme weather conditions may limit or shit down field screening operstions.

Remedial Investigation DQO Summary Report ~ 200-PW-] OU Phase I Representative Waste Sites
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5.0 STEP 5-DEVELOP A DECISION RULE

. The purpose of DQO Step 5 is initially to define the statistical parameter of interest

(i.e., maximum, mean, or 95% upper confidence level {UCLY]) that will be used for comparison to
the action level. The statistical parameter of interest specifies the characteristic or attribute that a
decision maker would like to know about the population. The preliminary action level for each
of the COCs is also identified in DQO Step 5. When this is established, a decision rule (DR) is
developed for each DS in the form of an “IF...THEN...” statement that incorporates the
parameter of interest, the scale of decision making, the preliminary action level, and the AAs that
would result from resolution of the decision. Note that the scale of decision making and AAs
were identified earlier in DQO Steps 4 and 2, respectively.

5.1 INPUTS NEEDED TO DEVELOP DECISION RULES

Tables 5-1, 5-2, and 5-3 present the information needed to formulate the DRs that are presented
in Section 5.2. This information includes the DSs and AAs identified in DQO Step 2, the acale
of decision making identified in DQO Step 4, and the statistical parameters of interest and
preliminary action levels for each of the COCa.

Table 5-1. Decision Statements,
DS# Decision Statement

1 Determine whether the contaminant concentrations are TRU or grester than Class C and evaluste
special remedial alternatives in a FS, or evaluate conventional remedial altcrnatives in a FS,

2 Determine whether the soil is radiologically contarminsted and evaluate remedial aliermatives in s FS
or evaluate the site for closire with no remedial action.

3 Determine whether the soil is chemically contaminated and evaluate remedial alternatives in a FS or
evaluate the site for closure with no remedial action.

Table 5-2. Inputs Needed to Develop Decision Rules. (2 Pages)

DS Parameter of Seale of Decision -
P COCs Interest Making Preliminary Action Levels
e 10vacis
1 | Greater than
mc Soil B ' >100 nCi/g*
vadiomuclides mexipum detected | Vadose zone soils
through other modeling; mdiomuclide
2 | Radionuclides concentrations equating %o dose limits
from 135 % 500 mrenyyr above
background :

Remedial Investigation DQO Summary Report— 200-PW-1 OU Phase I Representative Wasie Sitex
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Table 5-2. Inputs Needed to Develop Decision Rules. (2 Pages)
DS Parameter of Scale of Decision
4 COCs Interest Making Preliminary Action Levels
3 Nonradiological MTCA and other regulatory levels
constituents Soil sampling; (identified in Table 3-6)
2 Soil physical maximum detected | Vadose zone soils
oil physica values
u;d propertics o N/A

* This limit applies to alpha emitting radionuclides with half-lives over 5 years in accordance with 10 CFR 61.55.
N/A = not applicable
TBD = to be determined

The AAs identified in DQO Step 2 are summarized in Table 5-3.

Table 5-3. Alternative Actions.

PiQ AA# Alternative Actions

| 1 Evaluate special remedial alternatives in a FS.
2 Evaluate conventional remedial alternatives in a FS.

) 1 Evaluate remedisl altematives in a FS,
2 Evaluate the site for closure with no remedial action.

3 1 Evaluate remedial aliematives in a FS.
2 Evaluate the site for closure with no remedial action.

52

DECISION RULES

The output of DQO Step 5 and the previous DQO steps are combined into “IF... THEN” DRs that
incorporate the parameter of interest, the scale of decision making, the action level, and the
actions that would result from resolution of the decision. The DRs are listed in Table 5-4.

Table S-4. Decision Rules. (2 Pages)

DR A

Decision Rule

If the true maximum (as estimated by the maximum detected sample values) activity of transuranic
radionuclides within the soil samples in each of the spplicable strata’ is greater than or equal to
100 aCi/g or the greater than Class C definition, evaluate special remedial alternatives in a FS;
otherwise, evaluate conventional remedial alternatives in a FS.

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites
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Table 5-4. Decision Rules. (2 Pages)

DR # ' Decision Rule

If the true maximum (as estimated by the maximum detected sample values) activity of radionuclides
2 within the s0il samplet in each of the spplicable strata® results in a ndiological dose greater than or

oqual to 15 0 500 mrem/yr above background, evaluste remedial alternatives in a FS; otherwise,
evaluate the site for closure with no remedial action.

If the true maximum (as estimated by the maxirmun detected sample values) concentration of chemical
constituents within the soil samples in each of the applicable strata® is greater than or equal to the
preliminary action Jevels in Table 3-6, evaluate remedial sltemnatives in a FS; otherwise, evaluate the
site for closure with no remedial action.

* The spplicable strata include the highest contaminant concentration Il)'l‘(iiﬁ-Z-lA and 216-Z-9), the moderate-to-low
contaminant concentration lnyer (216-Z-9 only), and the low contaminmnt concentration layer (216-Z-1A and 216-Z-9).

Remedial Investigation DQO Summary Report — 200-PW-1 OUM!Rmm Wasie Sites
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6.0 STEP 6 — SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

Because analytical data can only estimate the true condition of the site under investigation,
decisions that are made based on measurement data could potentially be in error (i.e., decision
error). For this reason, the primary objective of DQO Step 6 is to determine which DSs (if any)
require a statistically based sample design. For those DSs requiring a statistically based sample
design, DQO Step 6 defines tolerable limits on the probability of making a decision error.

6.1  STATISTICAL VERSUS NON-STATISTICAL SAMPLING DESIGN

Table 6-1 provides a summary of the information used to support the selection between a
statistical versus a non-statistical sampling design for'each DS. The factors that were taken into’
consideration in making this selection included the timeframe over which each DS applies, the
qualitative consequences of an inadequate sampling design, and the accessibility of the site if
resampling is required.

Table 6-1. Statistical Versus Non-Statistical Sampling Design.

Time- { Qualitative Consequences of | Resampling Access After Proposed Sampling
DS# frame | Inadequate Sampling Design { Remedial Investigation Design (Statistieal/
(Yenrs) {Low/Moderate/Severe) (Aceessible/Inaccessible) Non-Statistical)

&25. N/A Low Accessible Non-statistical
.Lf:;. N/A Severe © Accessible Statistical

* Ag shown in Table 2-1, AAs 1-1, 2-1, and 3-1 have low consequences of error; AAs £-2, 2-2, and 3-2 have severe

uences of error.
N/A = not applicable

The second row of Table 6-1 indicates that a statistical sampling design would be proposed for
this DQO process because of the severe consequences of an inadequate sampling design. This
assessment is based on strict adherence to the DQO process without considering the status of the
200-PW-1 OU representative waste sites. The contamination status of these sites is well
documented and they are known to contain TRU-contaminated, radiologically contaminated, and
chemically contaminated soils. There is no risk that these sites will be erroneously categorized
or considered for no action remediation alternatives. Therefore, AAs 1-1, 2-1, and 3-1

(Table 2-1) associated with the “severe” emor consequence do not apply. The “low” severity
consequence associated with AAs 1-1, 21, and 3-1 (Table 2-1) will be used to determine the
sampling design requirements. The proposed sampling design is, therefore, judgmental (as
indicated in the first row of Table 6-1).

Remadial Investigation DQO Summary Report - 200-PW.1 OU Phase I Representitive Waste Sttes
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6.2 NON-STATISTICAL DESIGNS

A biased (or focused) sampling approach that targets the maximum potential contamination
within a waste site is considered appropriate for the waste sites in the 200-PW-1 OU.

Contaminant distributions are expected to follow relatively predictable patterns based on process
knowledge and historical data. '

For the DSs to be resolved using a non-statistical design, there is no need to define the “gray )
region” or the tolerable limits on decision error because these only apply to statistical designs.
The nature of the waste sites to be investigated in the RI supports the use of focused sampling, as
identified in Washington State Department of Ecology Toxics Cleanup Program Guidance on
Sampling and Data Analysis Methods (Ecology 1995). This guidance document defines
“focused sampling™ as selective sampling of areas where potential or suspected soil
contamination can reliably be expected to be found if a release of a hazardous substance has
occurred. The trench and tile field structures to be investigated had released contaminants in a
point-source or line-source manner. The contaminants that were released in such a manner have
been shown to impact the soil immediately beneath the waste site with minimal lateral spread
(Smith 1973 and PNNL 1998). Therefore, focusing the RI sampling throughout the site will
ensure sample collection in the area of greatest impact associated with the discharge.

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase I Represeniative Waste Sites
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7.0 STEP 7 - OPTIMIZE THE DESIGN

71 PURPOSE

The purpose of DQO Step 7 is to identify the most resource-effective design for generating data
to support decisions while maintaining the desired degres.of precision and accuracy. When
determining an optimal design, the following activities should be performed:

» Review the DQO outputs from the previous DQO steps and the existing environmental data.
- o Develop general data collection design alternatives.

o Seiect the sampling design (e.g., techniques, locations, or numbers/volumes) that most cost
cffectively satisfies the project’s goals.

¢ Document the operational details and theoretical assamptions of the selected design.

7.2 WORKSHEETS FOR STEP 7 ~ OPTIMIZE THE DESIGN

Table 7-1 identifies information in relation to determining the data collection design.

Table 7-1. Determine Data Collection Design.
DS# Statistical Non-Statistieal Rationale

Juodgmental data collection design is applicable to
investigation as preliminary data suggest that the highest
Tevels of contamination are Jocated relative 10 rejease
points or the bottom of waste sites. Relative size of

‘ Non-statistical -{ waste sites presents a point-source-type disposal,
L, 2,amd3 N/A . p focusing the arca of investigation on the distribution of
sampling design contaminants with depth. Consequences of erroneous
decisions are not severe. Characterization sampling
results will be verified by confirmatory sampling of
snalogous sites during the confirmatory and remedial
design phase.

N/A = not applicable

Table 7-2 is used to develop general data collection design alternatives. If the data collection
design for a given decision will be non-statistical, determine what type of non-statistical design
is appropriate (i.e., haphazard or judgmental).

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase i Represeniative Waste Sites
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Table 7-2. Determine Non-Statistical Sampling Design.

DR #¥

Haphazard Judgmental

1,2,and 3

None Professional judgmental sampling design is indicated.

The data collection design alternatives for this project are described in Table 7-3.

Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method

Deseription

Trenching or test pit
sampling

Excavation with backhoe or excavator. This technique provides grab samples taken
directly from the soil column (approximate 0.3-m [1-£] intervals) or from the
excavator bucket. Because this technique creates a trench, direct inspection of the
exposed soil columm is possible. This method is not well suited for soils contaminated
with alpha-emitting radionuclides because of the potential for spread of contamination
st levels that cannot be readily detected with hand held survey instruments.

Cone penctrometer or
direct-push sampling

A closed-end rod is pushed into the soil to the desired depth where a removable tip is
displaced and a small volume of soil is retrieved. Due to the small volume of soil
retrieved, muitiple samples would be required to meet sample volume requirements for
a large analyte list. Cobbles, rocks, or other features in the soil column easily stop the
cone penetrometer and other direct-push methods. The resulting hole can be
geophysically logged, providing information on gamma-emitting radionuclides and
moisture content,

Auger drilling and
sampling

Grab samples may be collected from the anger fitting during drilling, or split tube
samples may be collected with the nid of hollow-stem auger “flights.” To achicve
laboratory analysis sample volume necds for large analytical lists, a 0.6-m (2-ft) core
sample from & 13-cm (5-in.)-diameter sampler is typically needed. Running » sample
tube down the hollow center of the flight retrieves split tube samples. This method is
not well suited for drilling in soils contaminated with alpha-emitting radionuclides
because of contamination control limitations. The auger split-spoon samples are
typically 6 cm (2.5 in.) in diameter.

Cable tool drilling and
sampling

This slow drilling method is particularly useful in highly contaminated areas because
potential contamination releases can be more easily controlled. This drilling method
allows collection of grab samples from the drive barrel or split-spoon. To achieve

| adequate laboratory analysis sample volumes for large analytical lists, a 0.6-m

{(2-ft)-long core sample from a 13-em (5-in.)-diameter sampler is typically needed.
DOE-owned, controlled cable tool rigs are available onsite for use in highly
contaminated sreas. In alpha-contaminated soils, significant contamination controls

are required.

Diesel hammer drilling

The diese] hamener is a dual-string, reverse-air-circulation drilling method. The
potential impacts of this drilling method include degraded sample quality and
increased contaminant release potential. Because of the introduction of air to the
sample media, affects on analytical results for volatile organics and increased potential

for dust result from this technique.

Remedial Investigation DQO Summary Report - 200-PW.1 OU Phase I Representative Waste Sites

Aoril 2001

7-2



BHI-(01477

Step 7 — Optimize the Design Rev. 0

Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method

Description

Sonic drilling and
sampling

Sonic¢ drilling can quickly advance either well casings or sample tubes. Samples are
retrieved siniilar to split-spoon sample collection during & cable taol operation. To
achieve adequate laboratory anslysis sample volumes, a 0.6-m (2-ft)-long core sample
is typically needed from a 13-cm (5-in.)-diameter sampler. Sonic drilling is nuch
faster than cable ool drilling but the technique generates a significant smnount of heat,
mhmdmmm(eg,mwkupﬂuhmhmuwﬂs)mdh
surrounding formefion. In alpha-soutsminated soils, significant contamination
controls are roquired and nuy be difficult to implement because of the nature of the
equipment and operations.

Air rotary drilling and
sampling

Air rotary drilling is much faster than other drilling techniques. Geab samples and
split-spoon samples may be taken using this method. In sddition, most rotary drill rigs
can be configured to collect core samyples. To achieve adequate laboratory analysis
sample volumes, & 0.6-m (2-ft)-long core sample is typically nesded froma 13-cm
(5-in.)-diameter sampler. This technique may introduce air into the soil, potentially
altering the sample quality and formtion moisture levels.

Pile driver direct-push
sarmpling

A pile driver set upon drive casing can be used with or without a liner to collect soil
samples until refusal depth is reached. The use of crane and pile driver allows drive

cuingtobep\uhedhmﬂnsoﬂfmmﬁonltlmnd-oﬂ'dkmﬁnmthedﬁlhn.
location.

The design options are evaluated based on cost and ability to meet the DQO constraints. The
results of the trade-off analyses should lead to one of two outcomes: (1) the selection of a design
that most efficiently meets all of the DQO constraints, or (2) the modification of one or more
outputs from DQO Steps 1 through 6 and the selection of a design that meets the new constraints,

The key features of the selected design are then documented, including (for example) the

following:

o Descriptions of sample locations, strata, inaccessible areas, and maps (if beneficial)

e Directions for selecting sample locations (if the selection is not necessary or appropmte at

this time)

» Order in which samples should be collected (if important)

o Stopping rules

e Special sample collection methods

o Special analytical methods.
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7.3 SAMPLING OBJECTIVES

In Section 3.2.1, it was concluded that the identified radionuclide and the chemical constituent
data gaps must be filled to support evaluation of the engineered multimedia barrier alternative.
Table 7-4 summarizes the characterization goals and drivers for the 200-PW-1 OU sampling
designs.

Table 7-4. Chafacterizatlon Goals and Drivers.

Characterization Goals Waste Site Sampling Area Driver
Detennine_the types md . Support evaluation of
concentrations of radiological p

. . . all remedial alternatives
and chemical constituents with in the RUFS
depth at worst-case locations process
216-Z-9 Trench, Vadose zone under the X
Geophysically log available | 216-Z-1A Tile Field | waste site footprint ot expatsion of
boreholes radiologica
database
Analyze soils for physical Support RVFS
properties modeling efforts

74 SAMPLING DESIGN
7.4.1 Preferred Sampling Design

The most cost-effective sampling design for most RUFS-type DQO projects is one that follows
the “focused sampling” methodology (Ecology 1995). This methodology applies when
contamination can be reliably expected to be found if a release of a hazardous substance has
occurred. This approach is viable only if reliable information can be used to focus sampling
efforts on the appropriate locations. This is clearly the case for the two 200-PW-1 OU
representative waste sites. The locations of the sites are well known, and there is a significant
historical database that can be used to guide samplmg efforts to locations with the highest
contaminant concentrations.

Three sampling alternatives were initially developed for the 216-Z-1A Tile Field. The first
alternative was for drilling through the worst-case contamination location in the tile field, from
the surface to the groundwater. The second alternative evaluated the possible extension of
borehole 299-W18-174 from the 39.7-m (130-ft) elevation to groundwater as a Jower-cost
alternative. However, a review of the as-built drawing for the borehole revealed that the
diameter of borehole 299-W18-174 is 10.2 cm (4 in.), which is too smali for borehole extension.
Therefore, two sampling design alternatives are proposed for the 216-Z-1A Tile Field.

The 216-Z-9 Trench is an engineered structure with an enclosure made of steel framework and
concrete roof panels. The enclosure structure is not designed to support loads greater than the
weight of a few occupational workers. Because of the high plutonium and americium
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concentrations in the trench, an accidental collapse of the enclosure structure would be

unacceptable from a worker risk and contamination-control standpoint; therefore, special drilling
alternatives are identified for this site. The sample design alternatives are presented in Table 7-5
and are evaluated in Section 7.4.2.

| Table 7-5. Sampling Design Altortintives. (8 Pages)

Sample Collection
Methodology.

Key Features of Design

Basis for Sampling Design

216-Z-1A Tile Field Alternative 1~ Borehole Drilling in m of Weil 299-W18-159

Borehole
characterization

Install one vadose borehole in close
proximity fo the 299-W18-159
borehole, which is near the center of
the tile field, Refer to Figures 7-1
and 7-2.

Soil samples will be collected in

specific strata at the following
intervals:

The 299-W18-159 borehole spectral ganoma
Jogging results indicate that the soils in the
vicinity of this borebole bave higher
contamination levels than any other borehole
that was logged. The borehole will be drilled
from the surface to the water table for borehole

soil sampling.

o Highest contaminant concentration
layer (H,)):

- Collect one sampleat 3.7m
(12 f).

- Collect one sample at the onset of
native soils beneath the tile fleld

gravel bed, presumed to be at
7.6 m (25 f).

= Collect samples st 10.7 m and
13.7m (35 and 45 1),

The radiological contamination concentrations
in this region are above the TRU definition
(PNNL 1998).

The 3.7-m (12-ft) sample {s within the sand
Jayer of the most highly contaminated region
of the tile field (PNNL 1999b). The sand is
more likely to yield a sample than the gravel
layer beneath it.

The 7.6-m (25-Rt) region i3 expected to contain
TRU-contaminated soils, but at significantly
lower concentrations than the 3.7-m (12-f)
depth.

The two deeper samples will complete a
vertical contaminant concentration profile
within this highly contaminated laywr.

None of the samples collected withia the H,
layer will be analyzed for mdiclogical COCs
because there is no radiological data gap in this
depth interval.

* Low contaminant concentration sand
layer (Hy):
~ Collect one sample at the onset of

ﬂﬁhmﬁon.ptemmedbbe
17m(58 ).

Historical data show TRU contamination 10 a

depth of spproacimately 17.7 m (58 R). This
region is expected t0 delinonte the shift to low
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Table 7-5. Sampling Design Alternatives. (8 Pages)
Sample Collection
Methodology Key Features of Design Basis for Sampling Design

Low contaminant concentration One sample in this layer will be used to

gravel layer (H,): determine the concentration changes from the

~ Collect one sample at the onset of 2;:%62“' The sample will be analyzed
this formation, presumed to be )
26.5 m (87 fi).

Low contaminant concentration The sample in thig layer will be used to

Plio-pleistocene layer: determine the changes from the H; layer

- Collect one sample at the onset of ;«;b::lel'cmoce sample will therefore be analyzed
this formation, presumed to be )
37.2m¢{122 A), :

Low contaminant concentration The Ringold E Formation consists of gravels

Ringold E Formation (Rg): and sand. The sample in this layer will be used
Collect one sample at th t of to ine the changes from the

" this formation. mevamed to be | Plio-pleistocene layer above. The sample will
47 m (138 ‘g)“’ presumedio be analyzed for all COCs to obtain

m( ) contaminant concentrations at this change in
lithology.

Low contaminant concentration One sample will be used to determine the

Ringold E Formation {Rg): concentrations just above the water table. The

_ Collect onc sample just sbove the sample will be analyzed for all COCs.
water table (approximately 63 m
[207 R)).

- Collect bulk density and Soil physical properties (¢.g., moisture content,
grain-size distribution samples at | grain-size distribution, and bulk density) will
major changes in lithology. be used to support modeling.

Collect moisture samples with the
other physical property samples.
Spexific intervals 10 be defined in
_ SAP.
Borehole Geophysically log the borehole. Log the vertical distribution of radiological
geophysical logging contaminants to confirm analytical data and
refine preliminary conceptual contaminant
distribution model.
Perform neutron moisture logging to support
contaminant transport modeling.
216-Z-1A Tile Fileld Alternative II - No Further Characterization Altgrnative
No action Determine whether the existing Avoid unnecessary cost and worker exposure
characterization data identifies the TRU | for collection of soil samples,
and greater than Class C decision as the
RI/FS decision-making risk driver.
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collection
Moethodology

Key Features of Design

Basis for Sampling Design

216-2-9 Trench Alternative L1l - Conventional Drilling Threough the Trench

Borehole
characterization

Stabilize the soils atqp the
216-2-9 mwmm

throuzhtheventrhmhthtﬂdbmﬂ' .
roof. Spray fixative coating over sll xidishw

mwmalmﬂcuwiﬁinthemlom
Dismantle and dispose the enclosure -
structure. Install u 30il ranp over e
trench to provide aceess for
conventional drilling through the
trench.

Figure 7-3 shows a plan view of the
216-Z-9 Treeh. Figure 7-4 shows
section views of the 216-Z-9 Trench
amxd enclosure structure.

:""-

| enclosure would be sprayed with s fixative.

+§ oedwof-maguitude drilling and analytical
-§.costs ars estimated 10 be nearly $1,000,000,

‘The concrete roof structure above the
$:316-2+9 Trench prevents direct access for

To obtain access, the concrete roof
st ba removed and a soll remp

+4 Ssmiled into trench to give access to

'} conventional drilling equipment. To support
- this operation, the contaminated s0il at the top
Wmhmldhmbﬂiudmﬁ
shotcrets, All internal surfaces of the

The enclosure would be dismantled and
disposed. A soil ramp would be installed into
the trench, providing sccess for borehole
drilling. Because of the contaminants and
comaﬁomwithinhtmh.dumnﬂhg
uddilpotin;hmhmiwundlikelym
-several million dollars. Rough

Install one vadose borehole within the
trench boundaries at the location with
the highest contamination potential.
Location will be based upon process
knowledge of the trench construction.
Borehole will be drilled to the water
table.

Soil samples will be collected in
specific strata at the following
intervals:

.mﬁmuhe

Soil samples will be used to determine type
and concentration of COCs benesth the trench

in the vadose zone. Sampling provides data
forremadhhcﬁondec’uionmnklng.h

o Soils within the crib structure: Extrems contamination expected in this region.
_ oat This sample will only be analyzed for chemical
wmumtysslmusn) mwmhnumm
o Highest contaminant concentration | TRU contamination levels are axpected
i R
- Collect cne sample at
approximately 7.6 m (25 ). %mbmm“
o Highest contaminant concentration | TRU contamination levels may be present
s e
(S
- Colloct cao saple st the omet of | for sl COC 0 contizm the vertical extent of
“M)’“-P'""““"” B | e TRU contamination and o fill the chemical

comstituent dats gap.
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collectio
‘:l'lzt;o:olngy n Key Features of Design Basis for Sampling Design

* Moderate-to-low contaminant This region is expected to mark the onset of
concentration fine-grained Plio- moderste radiological concentrations. Analyze
pleistocene layer: for all COCs to obtain contaminant
- Collect one sample st the onset of concentrations at this change in lithology.

the Plio-pleistocene layer,
presumed to be at 32 m (105 f).
» Low contaminant concentration The Ringold E Formation consists of gravel
Ringold E Formation (Rg): and sand and is expected to mark the onset of
low radiological concentratiops. The sample
- g.;“l::tl: os sanple at;]:e %:’ﬂ of 1 in this layer will be used to determine the
37 (12);?)m 0 beat changes from the Plio-pleistocene layer above
m : and will be analyzed for all COCs to obtain
contaminant concentrations at this change in
lithology.

* Low contaminant concentration Because the Ringold E Formation is very deep,
Ringold E Formation (Rg): one sanple is collected at the midpoint to
_ Collect ane le at the nvondsa large spatial data gap. Analyze for all

midpoint of the Rg layerat 52 m )
(170 f).

¢ Low contaminant concentration One sample will be used to determine the
Ringold E Formation (Rg): concentrations just above the water table.

- Collect one sample just above the Analyze for all COCs.
water table (approximately 67 m
{220 f)).

s Collect bulk density and grain-size Seil physical properties (e.g., moisture content,
distribution samples at major grain-size distribution, and bulk density) will
changes in lithology. Moisture be used to support contaminant transport
samples will be coliected with the modeling.
other physical samples. Specific
intervals will be defined in the SAP. i

Borehole Perform borehole geophysical logging | Logging will provide a continuous profile that
geophysical logging | from the surface to groundwater, confirms the vertical distribution of transuranic
contaminants.

Perform neutron moisture logging from | Collect soil moisture data to support

surface to groundwater. contaminant transport modeling.
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Table 7-5. Sampling Duin Alternatives. (8 Pages)
Sarople c""‘“m“y"" Key Features of Design Basis for Sampling Design
216-Z-9 Trench Altarnative IV — Angle Drilling
Borehole Drill two angle boreholes adjacentto | Use of angle drill rig allows collection of soil
characterization the trench to capture siinples from! les from beneath the trench without
_ soils bencath the trench. i sccess provisions. Two boreholes are

(R ¢ to optimize the collection of samples

Because of the angled drilling i th the trencl

goometry, ithnotpouiblebcollm _

samples from the sofls immediately ™ lzfctbl’igm‘l-s for conceptual angle

beneath the trench, Drﬂlpbmw; * ‘borehole configurations at

wlllbechonmbmlhm “316-2-9-Trench,
ofml;mhmc%m“d“ -Drill boreholes to allow soil sampling with

m'm"”m” wever, pacts 'M"m“'b, depth and to support geopbysical logging.

factored into selection of drilling. ..

locations: ‘

¢ Highest contaminant concentration | TRU contaminstion levels may be present
layers (H; and Hy): lhtwchboﬂ:h(mli,l;l;dng'lb;;adm

. it x-| Mistorical data (Smith 1973). This ssmple will
- whmofc;mmk‘ be analyzed for all COCs to confirm the
ouu”t be 20 65& vertical extent of the TRU contamination and
presumed m (62 ). to fill the chemical constituent dats gap.

* Moderate-to-Jow contaminant This region is expected to mark the onset of
concentration fino-grained Plio- | moderate radiclogical concentrations. Analyze
pleistocene Inyer: for alt COCs to obtain contamiinsmt

. - Borchole A: Colloct one sample concentrations at this change in lithology.
at the onset of the Plio-pleistocens

layer, presumedtobe at 32 m
(105 f).

- Borehole B: Collect one sample
at the onset of the Plio-pleistocene

layer, presumedto be st 32 m
(105 R).

s Low coptaminant concentration

Ringold E Formation (Rg):

- Borehole A: Collect one sample
st the onset of the Rg Inyer,
presumed 1o be at 37 m (121 ).

- Borehole B: Collect one sample
st the onset of the Ry layer, -
presumed to be at 37 m (121 R),

The Ringold E Formation consists of gravel
and sand and is expected to mark the onset of
low radiological concentrations. One sample
in this layer will be used to delennine the
changes from the Plio-plsistocens Iayer above.
The sumple will be analyzed for all COCs to
mmmmﬁmum
eh-nc-hli'hobw

® meumtmm
Ringold E Formation (Rg): -
- Borchole B: Collect one sample

at the midpoint of the Ry layer at
52 m (170 f). :

T Bocause the Ringold B Forynation is very deep,

one sample is collocted at the midpoint to
avoid a large spatial data gap.
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Table 7-5. Sampling Design Alternatives. (8 Pages)
Sa:;l:l(;fdool:::‘;w Key Features of Design Basis for Sampling Design

o Low contaminant concentration

One sample will be used to determine the

Ringold E Formation (Re): concentrations just above the water table. The
- Borehole B: Coliect one sample ple will be analyzed for all :

just above the water table

(approximately 67 m [220 ft]).
- Collect bulk density and grain- Seil physical properties (¢.g., moisture content,

size distribution samples at major
changes in lithology. Collect
moisture samples with the other

grain-size distribution, and bulk density) will
be used to support contaminant transport
modeling.

physical property samnples.

Specific intervals to be defined in

SAP. .
Borchole Perform borehole geophysical logging | Logging will provide a continuous profile that
geophysical logging | in both boreholes. confirms the vertical distribution of transuranic

contaminants.

Perform neutron moisture logging in
both borcholes,

Coliect soil moisturc data to support
contaminant transport modeling.

216-Z-9 Trench Alternative V - Drive Casing Sampling Through an Enclosure Riser with Pile Driver

Drive casing
sampling

Install drive casing with pile driver
through an existing riser, or through a
new one. Sample using a liner inside
casing.

Withdraw casing liner with pile driver
and crane. Sampling locations to be
determined after casing liner has been
retrieved.

Remove outer drive casing after
geophysical logging.
Soil samples will be collected in

specific strata at the following intervals
until refusal: ‘

Pile driver may be used to remotely install
drive casing through a riser in the enclosure
roof without putting a vertical load on the
trench roof. A substantial contamination
control system and sleeving will be required
during operation.

Use of liner inside the casing will maximize
soil retention during retrieval of the liner.
This operation would require significant
coordination with PHMC and DOE and may

require s structural analysis of enclosure roof
and/or creation of new access riser,

® Soils withia the crib structure:

- Collect one sample at
approximately 5.5 m (18 ft).

Extreme contamination expected in this region.
This ssmple will only be analyzed for chemical
constituents because the TRU/mdiological
status is known.

# Highest contaminant concentration
layer (H,):

- Collect one sample at
approximately 7.6 m (25 ).

TRU contamination levels are expecied
through layer H, based on historical data
(Smith 1973). This sample will only be
analyzed for chemical constituents because the
TRU/radiological status is known,
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sampls C;":;g“‘ Key Features of Design Basis for Sampling Design
» Highest contaminant concentration TRU contamination levels may bo present
. layer (H)): ﬂnwl_hbodnhymﬁ.andﬁgbuedm
this layer, presumed to.be
(69 R) [
mmhmwbmm
this sievation.
Geophysical Mmmhmmmemmammmm
logging in drive in drive casing. [ confirms the vertical distribution of transuranic
casing contaminants.
Pmmmbuhgh | Coltect soil moisture data to support
d&ive casing. "I contaminant transport modeling.
216-.2-! Trench Alternative VI - GeoProbe/Cone Pmmumm Mfor Geophysical Logging
Through ax Enclosure Riser
Sample soils lmhllummmppoﬂp:pethwgh , Anoﬂermpponpbehngundhmvidc

through GeoProbe | enclosure riser. b ik .__i support for GeoProbe rods over the
rods Mﬂmbhmﬂm , _‘-m(zo-:)o:rkapnvunﬂumhuemfb
mhuUmof. o 1‘?‘{:',5{!&\& gr . '._:-_ TooEy
Push rods through svailable viser #a-11. soondination with PHMC and DOE, &
refusal -+ " | stroctaral analysis of the enclosure roof,
rpeee] spiecial framework and installstion, and mey
require a new access riser.
A substantial contamination control system
will be required during operation.
Sampie through upper trench and GeoProbe rods can be pushed for contimsous
collect continuous scil sample or sampling or can be instatled and retrieved for
discrete samples with GeoProbe rods discrete sampling.
until refusal.
Sample vapons Sample carbon tetrachloride vapors st | Use GeoProbe rods outfitted with vapor
through GeoProbe/ | specified depth intervals until refussl. | sampling ports.
+ | cone penetroineter .
. rods
Geophysical Pesform borehole geophysical logging | Logging will provide a continuous profile that
. logging in in GeoProbe/cone penetrometer rods. confirms the vertical distribution of transuranic
GeoProbe/cone . . | contaminants.
penctrometerrods I evtron moisture logging in | Colloct soil moistare data to support
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collection
Methodology

216-Z-9 Trench Alternative VII - No Further Characterization Alternative

Key Features of Design Basis for Sampling Design

No action Determine whether the existing Avoid unnecessary cost and worker exposure
characterization data identifics the TRU | for collection of soil samples.

and greater than Class C decision as the
RI/FS decision-making risk driver.

PHMC = Project Hanford Managemeni Contractor

7.4.2 Evaluation of Alternative Sampling Designs

7.4.2.1 Alternative I — Borehole Drilling in Vicinity of Well 299-W18-159. The Alternative I
sampling design for the 216-Z-1A Tile Field follows the focused sampling concept

(Ecology 1995). The sampling intervals shown in Table 7-5 provide a useful vertical profile of
contaminants through the waste site. It was determined that sufficient radiological data exist in
the highest contamination concentration interval (H;). Therefore, the COC list was revised to
eliminate the radiological constituents in the H; layer. Because this alternative fills the data gaps
and enables confirmation of historical radiological data, it is the recommended alternative.

7.4.2.2 Alternative I1 — No Further Characterization. Alternative II applies to the
216-Z-1A Tile Field. It is based on the observation that the TRU-contaminated and greater than
Class C status of the site could be the RI/FS risk driver for this site and that further
characterization efforts may not affect the outcome of remedial decision making. This
alternative offers potential cost savings and as low as reasonably achievable (ALARA) benefits;
however, it does not provide waste inventory data that would support selection of certain
remedial actions (notably the engineered multimedia barrier). Therefore, this alternative is not
recommended for further evaluation.

74.2.3 Alternative ITI ~ Conventional Drilling Through the Trench. This alternative
provides a vertical profile of COCs to verify the preliminary conceptual contaminant distribution
model. The disadvantages of this altemative are the high costs with little gain to the RI/FS
process, as the expense associated with this alternative only adds data from the region
immediately beneath the waste site, which is not a particularly sensitive data gap. In addition,
this alternative would require extreme contamination-control measures. For these reasons,
Alternative III is not recommended for further evaluation.

7.4.2.4 Alternative IV — Angle Drilling. Altenative IV involves collecting samples under the
trench without the need for decommissioning the existing structure. Angle drilling does not
provide an optimized vertical contaminant profile but does provide good characterization in the
lower portion of the vadose zone. The cost of this alternative is expected to be significantly less
than the cost of Alternative II1.

Remedial Investigation DQO Summary Report — 200-PW.] OU Phase I Representative Waste Sites
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Figure 7-1. Plan View of the 216-Z~1A Tile Field.
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Figure 7-2. Conceptual Diagram of Borehole in the 216-Z-1A Tile Field.

GROUND SURFACE
\ BOREHOLE COLLAR DISCHARGE PIPE

S, T—
I,
RIRLLNR

H1

17m (58 ft) ; 32:

9 TOTAL SAMPLES

H2
26.5m (B7 ft)

37m (122 )

" Plio- B
pleistocene __42m (137.8 ft)

v 1 Y. 63m (207 &)

DRILL TD ~210' bgs

Scale: 1"=30'
Horizontai & Vertical

Remedial Investigation DQO Summary Report — 200-PW-1 OU Phase 1 Representative Waste Sites
Anril 200 T1A



oy,

BHI-01477
Step 7 - Optimize the Design Rev. 0

Figare 7-3. Plau View of the 216-Z-9 Trench.
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Figure 7-4. Section View of the 216-Z-9 Trench.

36.5
9 9 - 9 g
jo—VENT {
m
E@ CLAY BRICK :
1 LINER

1.5
iy [ ) SUPPORT
al i | 4 COLUMN

R T SN = o o e
- 3 4 ol I---: B r y

o i

NORTH - SOUTH CROSS SECTION

9 FINISHED
GRADE
|/
% _[.a
DISCHARGE— 1
PIPE
1.5
_______ -1.5 e
EAST ~ WEST CROSS SECTION
DIMENSIONS
IN METERS

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites

4 AR - -



BHI-01477
Step 7 — Optimize the Design Rev. 0

Figure 7-5. Conceptual Diagram of the Angle Drilling Boreholes.
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7.4.2.5 Because this alternative fills identified data gaps beneath the waste site without a major

project preparation activity and is a proven technology, Alternative IV is the proposed alternative
for the 216-Z-9 Trench.

7.4.2.6 Alternative V — Drive Casing Sampling Through an Enclosure Riser with Pile
Driver. Alternative V would require substantial contamination controls and coordination with
DOE, FH, and the ERC. The advantage of this alternative is that it is a relatively low-cost
approach for sampling the upper trench zone and it also avoids placing stress on the trench roof.
The disadvantages include the potential need for a new opening in the trench enclosure and the
possible loss of sample media during casing extraction. This alternative may be evaluated
further for collection of samples in the upper region of the trench.

7.4.2.7 Alternative VI — GeoProbe/Cone Penetrometer Push Rods for Geophysical Logging
Through an Enclosure Riser. Alternative VI is similar to Alternative IV but would place loads
on the enclosure roof that may be unacceptable; consequently, a structural analysis would be
required for the enclosure roof. Modifications may be required to the enclosure prior to
implementation. In addition, a guard pipe would need to be installed to provide lateral support
for the GeoProbe rods in the 6.1-m (20-ft) unsupported zone between the bottom of the
GeoProbe unit and the onset of trench soil. For these reasons, Alternative VI is not considered
further.

7.4.2.8 Alternative VII — No-Further Characterization Alternative. Alternative VII applies
to the 216-Z-9 Trench and is based on the observation that the TRU and greater than Class C
status of the site could be the RI/FS risk driver for this site, and that further characterization
efforts may not affect the outcome of remedial decision making. This alternative offers potential
cost savings and ALARA benefits; however, this alternative does not provide waste inventory
data that would support selection of certain remedial actions (notably the engineered multimedia
barrier). Therefore, Alternative VII is not recommended for further evaluation.

7.4.3 Proposed Sampling Designs

The proposed sampling designs incorporate a single borchole through the most highly
contaminated portion of the 216-Z-1A Tile Field and two angle boreholes under the

216-Z-9 Trench. These designs provide safe, reliable, and cost-cffective sampling methods that
satisfy the identified data needs. The sampling designs for these two sites are integrated because
the chemical contamination data from the upper 18.3 m (60 R) of the 216-Z-1A Tile Field will be
used to fill a data gap in the upper region of the 216-Z-9 Trench. This is necessary because the
angle-dritling concept applied to the 216-Z-9 Trench does not permit the collection of soil
samples from the upper 18.3 m (60 fi) of the site (see Figure 7-5).

The process history for these two sites was evaluated to determine the degree of similarity in the
waste streams before the 216-Z-1A Tile Field chemical data could be applied to the

216-Z-9 Trench. The review of historical data and an interview with Z Plant operating
personnel' indicated that the waste streams differed between the two sites, principally in waste

! M. L. Yates, personal interview on February 27, 2001, with Mr. Thurman Cooper, PFP Chemist.
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discharge concentrations. The same chemicals were released to both sites; however, the
216-Z-9 Trench received the more highly concentrated discharge waste streams. The only
known exception is that cadmium-nitrate was deliberately released to the 216-Z-9 Trench for
criticality control near the end of the trench's operating life. Cadmium concentrations were
reported in sarnples from the 216-Z-9 Trench (Smith 1973).

Bec:m.msthec:hen‘nt:ulcluchu’gello«hﬁ\l!;F o involvi@irame chemistry (with the exception of
the cadmium-nitrate), the use of tho 316-Z- 1A chermichl I Mlﬁeuppermgiomofthemem
considered to be appropriate but may be st lawer than in the 216-Z-9 Trench.
The chemical analytical data obtained from both sites will be.analyzed. Extrapolations may be
nece:sarythhthezm-zfmdmfcrmhthauppmnﬁonoﬁhe216-Z-9Trench.

113\_

The sampling designs proposed for the 2: 6714 Tils Bi%and 216.2.9 Trench are presented in
Table 7-6.

Table 7-6. Proposed Sampling Designs. (4 Pages)

s’ﬁ?‘i‘hf‘“’““’" KeyFeaturssofDesign | Basis for Sampling Design
216-Z-1A Tils Fisid Aernstive F-Bovehols Drilling in Vicinly of Wil 299-W18-159
Borehole Install one vadose borehole in closs The 299-W18-159 borehale spectral gamma
characterization proximity to the 299-W18-139 - { legging results indicate that the soils in the
borehole, which is near the center of . vicinity of this borehols bave higher
the tile field. Refer to Figures 7-1 contamination levels than sny other borehole
and 7-2. thtw;loued. The borehole will be drilled
¢. ¢ fom the surface 10 tha water tabls for borehole
Soil samples will be collected in !
specific strata at the following . soil sampling.
intervals: .
» Highest contaminant concentration | The radiological contamination concentrations
layer (H,): hmmm-maumum
- Collect one sample at 3.7 m (PNNL 1998).
(12 1), The 3.7-m (12-R) ssmple is within the sand

layer of the most highly contaminated region

- Collect one samyple st the onset of. of the tile ficld (PNNL 1999b). The sand is
mﬂwﬁsmﬁ“:f:?“ more likely to yield s sample than the gravel

7’;:!(2-"&). layer beneath it
- Collect Ses ot 10.7 m and The 7.6-m (25-1) region is axpecind 10 contain

TRU-contaminated soils, but at significantt
13.7m (35 i and 45 B). lower concentrations than the 3.7 m (12 ﬁ)y

None of the samples collected within the H,
layer will be analyzed for radiological COCs
bocause there is no radiological data gep in this
depth interval,
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Table 7-6. Proposed Sampling Designs. (4 Pages)
s'ﬁ':;g::::;g“ Key Features of Design Basis for Sampling Design

¢ Low contaminant concentration sand
Jayer (H,):
- Collect one sample at the onset of

this formation, presumed to be
17 tn (S8 R).

Historical data shows TRU contamination to a
depth of approximately 17.7 m (58 ft). This
region is expected to delineate the shift to low
radiological concentrations. The sanple will
only be analyzed for the chemical COCs to fill
that data gap.

¢ Low contaminant concentration
gravel layer (H;):
- Collect one sample at the onset of

this formation, presumed to be
26.5 m (87 ft).

One sample in this layer will be used to
determine the concentration changes from the
H; layer above. The sample will be analyzed
for all COCs 1o obtain contaminant
concentrations at this change in lithology.

* Low contaminant concentration Plio-
pleistocene layer:

- Collect one sample at the onset of
this formation, presumed to be
37.2 m (122 ).

The sample in this layer will be used to
determine the changes from the H; layer
above. The sample will be analyzed for all
COCs to obtain contaminant concentrations st
this change in lithology.

* Low contaminant concentration
Ringold E Formation (Rg):

- Collect one sample at the onset of
this formation, presumed to be
47 m (138 ).

The Ringold E Formation consists of gravels
and sand. The sample in this layer will be used
to determine the changes from the Plio-
pleistocene layer above., The sample will be
analyzed for all COCs to obtain contarninant
concentrations at this change in lithology.

s Low contaminant concentration

One sample will be used to determine the

Ringold E Formation (Rg): concentrations just above the water table. The

- Collect one sample just above the sample will be analyzed for all COCs.
water table (approximately 63 m
[207 f]).

- Collect bulk demsity and Soil physical properties (e.g., moisture content,
grain-size distribution samples at | grain-size distribution, and bulk density) will
major changes in lithology. be used to support modeling.

Collect moisture samples with the
other physical property samples.
Specific intervals to be defined in
SAP.
Geophysically log the borehole. Log the vertical distribution of radiological

contaminants to confirm analytical data and
refine preliminary conceptual contaminant
distribution model.

Perform neutron moisture logging to support
contaminant transport modeling.
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Table 7-6. Proposed Sampling Designs. (4 Pages)
s';"'“ Callection Key Features of Design Basis for Sampling Design
216-Z-9 Tranch Alternative I1I - Angle Drilling
Borehole ~ | Drill two angle boreholes adjacent to | Use of angle drill rig allows collection of soil
characterization memhwmnmhhnhni' from beaeath the trench without
soils beneath the trench. ., il opnsial access provisions. Two boreholes are
LR | llection of samples
Because of the angled drilieg B w § 40 optiznise the co
geometry, it is not possible to collect "“ﬂnm
oils inuned Rafer to Pigure 7-5 for conceptual angle
ling borehole configurations at

trench. However, practical facters,
such as access requirements must be
factored into selection of drilling
Jocations.

of samples undutheﬁ)olprlmofﬂn

Dlmweholenolllowwilumpling with
d-pﬁmdwnwnseovhymllownc

o Highest contaminant concentration
hyen(H.andH,)'
- Borehole A: Collect one sample *
at the onset of this layer,
presumed to be 20 m (69 f).

TRU contamination levels may be present
through both layers H, and H; based on

s+4 historical data (Smith 1973). This sample will
- e analyzed for all COCs 10 confirm the
vartical extent of the TRU contamination and
10 fill the chemical constituent data gap.

o Moderate-to-low comtaminant
concentration
Plio-pleistocense layer:

- Borehole A: Collectomm!e
at the onset of the

layer, presumed to be at 32 m
(105 1),

- Borehole B: Collect one sample
at the onset of the Plio-plei

layer, presumed to be at 32 m

. | for all COCa to obtain contaminant

This region is expected to mark the onset of
moderate radiological concentrations. Analyze

concentrations at this change in lithology.

presumed to be st 37 m (121 ).

(105 f). .

AR K1 The Ringdld'8 Forfition Sonsiits of gravel
‘hpg“mm - "”]fﬂﬁlﬂinut&m“
- Do ot v | il g s

n.h”l w laysr sbove.
peosumed 10 be a1 37 m(121 R). mqu-nh-w-dhlnoo&b
- Borchole B; Collect one sample | obtain'contenzinant concentrations st this
at the onset of the Ry layer, change in lithology.

» Low contsminant concentration
B Riemaién (RQ:
- Borehols B: Collect one sample

at the midpoint of the Ry layer, at
52 m (170 ).

w

‘{* ot sanysie s collected &t the midpoint to

Because the Ringold B Formation is very deep,
avoid s lasge spatial data gap,
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Table 7-6. Proposed Sampling Designs. (4 Pages)

Sample Collection
Methodology Key Features of Design Basis for Sampling Design
¢ Low contaminant concentration One sample will be used to determine the

Ringold E Formation (Rg): concentrations just above the water table. The

- Borehole B: Collect onc sample sampie will be apalyzed for all COCs.
just above the water table
{(approximately 67 m [220 f]).

— Collect bulk density and Soil physical properties (e.g., moisture content,
grain-size distribution samples at | grain-size distribution, and bulk density) will
major changes in lithology. be used to support contaminant transport
Collect moisture 2amples with the | modeling.
other physical property samples.

Specific intervals to be defined in
SAP. )
Geophysical Perform borehole geophysical logging | Logging will provide a continuous profile that
logging in both boreholes. confirms the vertical distribution of transuranic
contaminants.
Perform neutron moisture logging in Collect soil moisture data to support
both boreholes. . contaminant transport modeling.

7.5

POTENTIAL SAMPLE DESIGN LIMITATIONS

Potential sample design limitations are as follows: .

The 216-Z-9 Trench is not accessible for installation of conventional drilling equipment.
Alternate drilling methods/approaches (e.g., angle drilling) must be used to protect the
concrete enclosure roof from unacceptable loads.

Contamination levels in both waste sites are significant and will require employment of
substantial contamination controls to ensure the health and safety of workers and protection
of the environment and equipment. Such controls may restrict the movement of workers.
Samples with high contamination levels may be reduced in volume to permit shipment to
laboratories. However, this may hinder the ability of the laboratories to meet quality
assurance/quality control requirements.

Drilling impediments (e.g., boulders) may be encountered and/or insufficient sample
volumes may be retrieved from the split-spoon samplers. The list of analytes will be
prioritized in the SAP to account for insufficient sample volume.

Drilling will generate excessive heat and may volatilize the VOAs that are present within the
soil. This may affect the accuracy of the VOA measurements.

Because the potential exists for significant concentrations of radiological COCs, samples
may necd to be analyzed in an onsite laboratory. In this case, expected impacts include high

Remedial Investigation DQO Summary Report - 200-PW-1 OU Phase I Representative Waste Sites
Anril 2001 777



BHI-01477
Step 7 - Optimize the Design Rev. 0

analytical costs, degradation of detection limits, reduced analyte lists, and long turnaround
times. The presence of TRU-contaminated soil would also significantly impact waste

handling and management. Sample volumes may be reduced if the radiation levels for the
samples are too high. '

o Analysis of VOA contaminants imposes sample ggld-ume limitations. To overcome these
limits, prior planning and coordination are recomsnamded fo avoid violating the hold-time
limits. :

e The sampling intervals developed in this DQO summary report may be adjusted in the SAP
' to account for refinements to the sampling designg.
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